Report on Air Pollution Control Policies in the Portland Airshed by City Club of Portland (Portland, Or.)
Portland State University
PDXScholar
City Club of Portland Oregon Sustainable Community Digital Library
6-16-1983
Report on Air Pollution Control Policies in the Portland Airshed
City Club of Portland (Portland, Or.)
Let us know how access to this document benefits you.
Follow this and additional works at: http://pdxscholar.library.pdx.edu/oscdl_cityclub
Part of the Urban Studies Commons, and the Urban Studies and Planning Commons
This Report is brought to you for free and open access. It has been accepted for inclusion in City Club of Portland by an authorized administrator of
PDXScholar. For more information, please contact pdxscholar@pdx.edu.
Recommended Citation
City Club of Portland (Portland, Or.), "Report on Air Pollution Control Policies in the Portland Airshed" (1983). City Club of
Portland. Paper 375.
http://pdxscholar.library.pdx.edu/oscdl_cityclub/375
CITY CLUB OF PORTLAND BULLETIN
REPORT
ON
AIR POLLUTION CONTROL POLICIES IN THE PORTLAND AIRSHED
CITY CLUB OF PORTLAND BULLETIN
REPORT ON:
AIR POLLUTION CONTROL POLICIES IN THE PORTLAND AIRSHED
I . INTRODUCTION
A. Charge t o the Committee 10
B. Method of s tudy H
C. Report Organizat ion 11
D. F indings : Summary of Sec t ions I I - I V 12
II. BACKGROUND
A. What is Air Pollution? 15
B. Health Effects of Air Pollution 17
1. Determination of Federal standards 17
2. Effects of Specific Pollutants 18
3. Adverse Health Effects of Air Pollution 19
C. Legislation Dealing with Air Pollution Control 20
D. Portland's Air Quality status 23
1. Oregon & Federal Standards 23
2. Portland/Vancouver Air Quality Maintenance Area 23
3. Meteorologic Factors 2k
III. SOURCES OF AIR POLLUTION IN THE PORTLAND AIR QUALITY
MAINTENANCE AREA
A. Portland Air Quality Maintenance Area 25
B. Emissions Inventory and Site Monitoring 25
1. Motor Vehicles 26
2. Industry 26
3. Vegetative Burning 27
IV. CURRENT PORTLAND AIR POLLUTION CONTROL PROGRAMS
A. Institutional Framework for Pollution Control 27
1. Environmental Protection Agency (EPA) 28
2. Environmental Quality Commission (EQC) 28
3. Oregon Department of Environmental Quality (DEQ) . . . . 28
4. Metropolitan Service District (Metro) 28
5. Portland Air Quality Advisory Committee (PAQAC) 28
6. Other - Federal 29
7. Other - State & Local Government 29
8. Local Citizens and Industry 30
B. Management of Pollution Control Programs 30
1. Industrial Controls 30
a. New Source Review 31
b. Offsets and Growth Increments 31
2. Federal Motor Vehicle Emission Controls 32
3. Vehicle Inspection/Maintenance Program 33
4. Parking Restrictions 3JU-
5. Transportation-Related Programs 34
a. Auto-Related Programs 3^
b. Pedestrian and Bicycle Programs 35
CITY CLUB OF PORTLAND BULLETIN
c. Flex-time Programs 35
d. Street Sweeping and Cleaning 35
6. Transit and Rideshare Programs 3"
a. Programs to Increase Mass Transit Use 36
b. Ridesharing Programs ^9
7. Educational Programs k$
8. Backyard Burning 50
V. DISCUSSION, CONCLUSIONS & RECOMENDATIDNS
A. Introduction 51
B. Federal Air Quality Standards — Discussion 52
1. Conclusions 53
C. Proposed Relaxation of Federal Standards — Discussion. ... 5/+
1. Conclusion 55
2. Recommendation 55
D. institutional Framework — Discussion 55
1. Conclusions 56
2. Recommendation 56
E. Economic Aspects of Air Quality — Discussion 57
1. Conclusions 59
F. Vehicle Inspection/Maintenance Program—Discussion 60
1. Conclusions 6l
2. Recommendations 62
G. The Role of Fine Particulates — Discussion 62
1. Conclusions 63
2. Recommendation 63
H. Backyard Burning — Discussion 63
1. Conclusions 65
2. Recommendation 65
I. Wood Stoves — Discussion 65
1. Conclusions 69
2. Recommendations 69
Appendix A: Persons Interviewed yo
Appendix B: Bibliography 71
Appendix C: Glossary of Air Quality Terms 73
10 CITY CLUB OF PORTLAND BULLETIN
Report on
AIR POLLUTION CONTROL POLICIES IN THE PORTLAND AIRSHED
To the Board of Governors,
City Club of Portland:
I . INTRODUCTION
A. Charge to the Conmittee
The City Club of Portland has charged your Committee with addressing
the major issues which affect the control of a i r pol lu t ion in Portland.
The tasks involved were basical ly t h r ee :
Task 1: We were instructed t o fami l ia r ize ourselves with current fed-
e ra l , s t a t e and local a i r pol lut ion regula t ions , pol lut ion sources and
types, and pollut ion control and measurement technology, with pa r t i cu la r
regard t o specif ic pol lutants and the i r sources, health e f fec t s , regulatory
respons ib i l i t i e s and the function of groups with i n t e r e s t s in the a i r po l -
lut ion area .
Task 2: We were instructed t o determine i f there presently e x i s t s a
comprehensive, workable, and coherent a i r pol lu t ion control policy as a
guide for decision making in the Portland a rea . If po l ic ies do e x i s t , who
administers them? What i s the impact of competing i n t e r e s t s on the ef fec-
tiveness of the pol ic ies and the i r administrat ion? Are mult iple agencies
attempting t o in te rpre t and administer the same pol ic ies or regulat ions
with inconsistent r e su l t s? Are the po l i c ies comprehensive enough? Are the
policies f lexible enough t o take i n to account new unpredicted factors? Do
the pol ic ies take in to account the p o s s i b i l i t y of a l t e rna t ive pol lu t ion
control s t ra teg ies? Do they use effect ive c r i t e r i a for se lec t ing control
strategies?
Task 3: We were instructed to make recommendations for new policies
and policy implementation, taking into account: social factors such as
health, livability and freedom of choice; envirormental issues such as po-
tential physical degradation to structural forms or degradation of natural
systans; econanic factors — the cost to industry or individuals; and
transportation.
In addition, eight specific questions were posed in the charge:
1. How good are our control mechanisms, both political and technolog-
ical?
2. What alternative control mechanisms are available? What are the
social, health, envirormental and econanic consequences of the a l -
ternative mechanisms?
3. Is there parity between industrial and other source controls?
4. What are the most cost-effective investments to be made?
5. Are we to limit econanic development, pending some way to achieve
cleaner air?
6. What are the consequences of relaxing controls, should the federal
government decide to do so?
7. To what extent should the individual's right to pollute be cur-
tailed?
8. Is i t equitable that the individual should be regulated less
strenuously than has been the business community?
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B. Method of Study
Your Committee began i t s work with the process of educating itself on
the issues listed in Task 1 of the charge. To familiarize itself with the
current status of Portland's air quality and the regulations which govern
i t , the Committee invited and interviewed witnesses from the U.S. Environ-
mental Protection Agency (EPA), the Oregon Department of Envirormental
Quality (DEQ), the City of Portland, the Port of Portland, the Associated
Oregon Industries (AOI), the Oregon Environmental Council, the Portland Air
Quality Advisory Committee (PAQPC), the Metropolitan Service District
(Metro), the Multnanah County Board of Health, the Envirormental Quality
Commission (EQC), and various private consultants who had assisted these
agencies in their work. (See Appendix A for full l i s t of persons inter-
viewed. )
Written material, often voluminous, was supplied to us by witnesses
from their agencies and on request from DEQ, Metro and the City of Port-
land. (See Appendix B, Bibliography.) The numbers which appear in paren-
thesis throughout the report refer to sources listed in Appendix A and B.
We were fortunate to have the services of a research intern, Mr. Bruce Durn-
dei, to assist us by abstracting this material and to guide us through seme
of i t s technical intricacies. (Mr. Dumdei is a doctoral candidate in envi-
ronmental science, specializing in air quality.)
£* Report Organization
Air pollution, by i t s very nature, is a highly technical and complex
subject, as is reflected by the lengthy discussion which follows. Your
Committee has endeavored to present this information in a methodical and
straightforward manner. The Summary (Section I . , D) provides a synopsis of
the air pollution issue, existing laws and regulatory agencies, and current
control programs.
The body of the report (Sections II-IV) begins with a general des-
cription of air pollution and i ts potential harmful effects, then describes
the state and federal legislation enacted to regulate pollutants. The re-
port then turns specifically to Portland, describing the local airshed's
relationship to federal air quality standards, detailing the sources of
Portland's pollution, and outlining the many regulations and programs cur-
rently existing to control Portland's air quality.
Section V, Discussion, Conclusions and Recommendations, presents a
discussion of the major issues raised in the charge to the Committee, and
the issues which your Committee believes will be critical for Portland's
air quality in the next few years. Again in this section, we begin with
broad, general points and proceed to more specific concerns. Section V is
organized to consider the questions raised in the charge within the context
of the major issues in air quality control that emerged during the course
of the study. Since there are several overlapping questions in the charge,
the questions have served to underlie the discussion of issues rattier than
to provide an organizational framework.
The technical difficulty of the subject matter, along with the general
lack of prior familiarity with the issues by Committee members, required
your Committee to spend many months just learning the basics of air quality
management. To help readers with a similar lack of background, a glossary
of air quality terms is included as Appendix C.
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D. Findings; Summary of Sections II—IV
All of the gases and particles in the air commonly referred to as "pol-
lution" exist naturally in the atmosphere. However, man-made pollution
from industrialization and population growth has increased the concentra-
tions of these substances, overcoming the natural balance in the atmos-
phere.
There are seven major types of air pollution, referred to in the Clean
Air Act as "criteria pollutants:" carbon monoxide (CD); ozone; volatile
organic compounds (VOC); oxides of nitrogen (NO ); total suspended parti-
culates (TSP); sulfur dioxide (SCL); and lead.
The U.S. Environmental Protection Agency (EPA) has set standards for
the maximum allowable concentration of these pollutants. The primary stan-
dard represents the concentration level intended to prevent harm to the
public health. A secondary standard, sometimes stricter than the primary
standard, represents the level of pollution intended to prevent harm to the
public welfare (e.g., irritation, soiling, reduaed visibility). In deter-
mining these standard levels, the EPA attempted to include a margin of
safety beyond the level believed to cause harmful effects. However, due to
the difficulty of determining the effects of long term, low level exposure
on large segments of population, there is considerable uncertainty in the
scientific community as to how large a margin of safety is desirable, and
how much actually exists in the current standards.
The adverse health effects of air pollution are varied, depending upon
the specific pollutant involved. In the cases of some past severe air pol-
lution catastrophies, increased mortality was reported. However, recent
studies have found little evidence of a relationship between current air
pollution levels and mortality. Increased levels of acute respiratory ill-
ness have been reported in communities with high concentrations of ozone,
nitrogen dioxide, sulfur dioxide and particulates. Air pollution levels
also may have adverse effects on same asthma sufferers and certain persons
with coronary disease. The evidence to date does not establish whether or
not air pollution leads to lung cancer.
Although some regulations to control pollutant emissions have existed
in this country since 1881, most of the current laws and regulations stem
from the federal Clean Air Act Amendments of 1970. The act had three major
features: 1) it established national primary and secondary standards for
ambient concentrations of the pollutants described above; 2) it set nation-
al emissions standards for new motor vehicles and for industrial sources
considered to be heavy polluters; 3) it left to the states the rights and
responsibilities to develop state implementation plans to reach compliance
with the national standards.
The 1970 legislation called for all parts of the country to comply with
primary ambient standards by 1975. Subsequent amendments pushed back the
deadline for attainment with the standards to 1982, with an extension to
1987 for sane pollutants in areas of the country which met specific re-
quirements for reasonable progress toward attainment. Refinements in the
emission limits for industries and motor vehicles were also made.
In order to encourage compliance with provisions of the Clean Air Act
and its amendments, the EPA is allowed to withhold federal grants for sew-
ers and highways.
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In 1981, the Portland/Vancouver Air Quality Maintenance Area (Portland
AQMA) was in non-attainment (i.e., not in compliance) with the primary
standards for CD and ozone, and with the secondary standard for TSP. An
area is deemed to be in non attainment if the ambient concentration of a
particular pollutant exceeds the standard level twice in one year (or, in
the case of ozone, three times in three years). Therefore, being in non
attainment does not represent the degree to which the standard is exceeded,
but rather the fact that occasional peak levels are above the standard.
In 1981, there were 24 days in the Portland AQMA which violated the
primary standard for CD. There has been a steady downward trend in the
number of CD violations over the past ten years. There were five viola-
tions of the primary ozone standard in the Portland AQMA in 1981, all oc-
curring during a severe August heat wave. There has not been a clear trend
in the number of yearly ozone violations. There were five violations of
the secondary standard for TSP in the Portland AQMA in 1981, but no viola-
tions of the primary standard. There has been no clear trend in the number
of these violations over the past decade.
Pollution levels and the number of violations are strongly influenced
by weather conditions. Portland is located in a valley surrounded by hills
and mountains, and stagnant wind conditions and temperature inversions are
not uncommon. Pollutants are trapped near the ground and concentrations
build when these stagnant conditions occur. Most violations of the stan-
dard for 00 and TSP occur during the fall and winter months when these
weather conditions are most common. Because heat and sunlight are major
factors in the creation of ozone pollution, most violations of ozone stan-
dards occur during the warm summer months.
Two main methods are used to track air quality in the Portland area.
Ambient concentrations of pollution are measured at 25 sites throughout the
area to determine exceedances of the ambient standards. Specific sources
of pollution are identified by annual emissions inventories. Estimates of
emissions from stationary industrial sources, motor vehicles and area
sources (e.g. wood stoves, field burning) are made, using actual measure-
ments when possible and computer models which consider factors like popula-
tion and employment patterns.
Motor vehicle exhaust is the single largest contributor to air pollu-
tion in the Portland area. Motor vehicles contribute 90% of total CD emis-
sions and about half of the total emissions of VOC, which contribute to
creation of ozone pollution. As more older vehicles have been replaced by
new cars subject to the emission standards specified in the Clean Air Act,
the amount of emissions from motor vehicle exhaust has declined dramatical-
ly. Motor vehicle exhaust now accounts for only 5% of TSP emissions. How-
ever, road dust, which is largely stirred up by vehicle traffic, accounts
for 59% of TSP.
Industry's current contribution to pollution in the Portland area is,
in most cases, considerably less than motor vehicles, and in sane cases,
even less than such sources as wood stoves. In 1980, industry accounted
for only 8% of TSP emissions, 3% of CD emissions, and 22% of VOC emissions.
Industrial emissions of TSP dropped 71% between 1970 and 1980.
While emissions from motor vehicles and industry in the Portland area
generally have been declining in recent years, emissions from vegetative
burning (wood stoves, fireplaces, backyard burning, field and slash burn-
ing) have been on the increase. Despite the sharp drop in industrial emis-
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sions, overall ISP emission levels are expected to increase 19% between
1970 and 1987. The most significant influence on this trend has been the
growth of wood stove use for residential heating. The amount of wood
burned for residential heating is expected to have grown from 220,000 cords
per year to 480,000 cords par year in the 1970-1987 period. During that
period, the TSP emissions from residential wood heating are projected to
have increased 144%.
The EPA is the federal agency charged with carrying out the require-
ments of the Clean Air Act. Although the Act assigns the primary responsi-
bility to the states for implementation and enforcement, in practice, the
EPA exerts considerable power through i t s standard setting and other na-
tional guidelines. Though operating by Congressional mandate, the agency
has considerable flexibility in making administrative rules and allocating
staffing and federal grant money.
Pollution control policies at the state level are established by the
Environmental Quality Commission (EQC), a five member board appointed by
the Governor. The state Department of Enviroimental Quality (DEQ) is the
administrative agency charged with carrying out the policies developed by
the EQC. Metro, the Portland area's regional government body, has no di-
rect control over air quality matters. However, i t has statutory responsi-
bil i ty for area transportation planning which has a considerable indirect
impact on pollution from motor vehicles.
Metro and DEQ established the Portland Air Quality Advisory Committee,
a broadly representative volunteer body, to provide advice on development
of state implementation plans for the three pollutants for which the Port-
land area is in non attainment. The committee's official reason for exis-
tence ended when the plans were completed and adopted by the EQC in 1982.
The Washington Department of Ecology and the southwest Washington Air
Pollution Control Authority are largely responsible for air quality poli-
cies and programs in the Clark County portion of the Portland AQMA. Many
other ci t ies, counties and state agencies have an indirect impact on air
pollution through transportation, land use, economic development and envi-
rormental policies.
Among the many regulations and programs adopted to reduce emissions of
pollutants, clearly the most effective have been the Clean Air Act's emis-
sion standards for new motor vehicles. Auto emission controls have been
responsible for most of the reductions of total CO, VDC and lead. The 1970
Clean Air Act Amendments specified that most emissions from auto exhaust be
reduced by 90% by 1975. Final implementation of the most s t r ic t emission
standards has been delayed repeatedly, but in most cases the 90% reduction
has been achieved begining with 1983 model vehicles. Therefore, continuing
declines in overall levels of CO and VDC should occur as newer cars replace
older ones. This i s a major factor in DEQ's projection that the Portland
area will achieve attainment with ambient GO and ozone standards by the
1987 deadline.
The Clean Air Act requires that industries in areas which comply with
ambient standards utilize the "best available control techology" to reduce
emissions. This is defined as the most effective methods and equipment
available, considering reasonable cost and difficulty. In areas in non
attainment, however, a stricter requirement, the "lowest achievable emis-
sion rate," applies. This requires use of the best control measures with-
out regard to cost or difficulty.
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In Oregon, a l l major industrial emission sources are required to obtain
an Air Contaminant Discharge Permit and to develop a schedule for compli-
ance with industrial emission standards. An existing plant cannot alter
i t s operations in any way that increases emissions without first receiving
a modified permit from EEQ. Additionally, major new sources wanting to lo-
cate in a non-attainment area are required to do an extensive analysis of
the resulting emissions, of emissions from neighboring sources and of the
impact of new emissions on the airshed, and prove that the benefits of the
new source significantly outweigh the envirormental and social costs that
result.
In non-attainment areas, roan must be created in the airshed for major
new sources either with an "emission offset," or a "growth cushion." A
proposed new source can create an offset by purchasing control-equipment,
or otherwise arranging emission reductions, for existing sources in the re-
gion. These reductions offset the emissions to be created by the new
source. A growth cushion i s created when programs to reduce ambient pollu-
tion levels are designed not only to reach the standard level, but to go
beyond the standard. The incremental difference between this reduced emis-
sion level and the allowable standard can then be allocated to new sources
on a f i rs t come, f irs t served basis.
Perhaps the most visible emission control program in the Portland area
is the DEQ's mandatory biennial vehicle inspection and maintenance program,
begun in 1975. An EPA study indicated that the inspection program achieved
emission reductions of 34% for 00 and 24% for VOC. This program is another
important factor in the projected decline of emissions from motor vehicles.
Many transportation-related programs have achieved important benefits
for air quality in the Portland area, even though the programs are planned
and operated for other purposes (e.g., relieving congestion, improving
traffic capacity) than air quality alone. The Portland Downtown Plan,
adopted in 1972, resulted in a limit on the number of parking spaces in
downtown Portland. Development of the transit mall, Fareless Square, pur-
chase of additional buses and construction of light rail lines have helped
increase transit ridership 230% in the area since 1969. Reserved parking
meters, high occupancy lanes and car pool information programs have brought
the number of people who commute in car pools of two or more to about 18%
of the tri-county population. All of these programs have helped to keep
the number of cars entering and leaving the downtown area fairly stable,
despite dramatic growth in downtown employment. As a result, motor vehicle
emissions have been lower than they otherwise would have been.
In the years since enactment of the 1970 Clean Air Act Amendments, ma-jor progress has been made in reducing pollutants in the Portland airshed.
However, the area continues to have a small number of violations of ambient
air quality standards. There are air quality issues which continue to be
of major concern to the community. A full discussion of the issues
accompanies the conclusions and recommendations in Section V.
I I . BACKGROUND
A. What i s Air Pol lut ion?
Any airborne substance potentially capable of harming human health or
welfare i s an air pollutant. All of the gases and particles commonly re-
ferred to as "pollution" occur in the atmosphere naturally. Natural
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sources include hydrocarbons from forested areas, stratospheric ozone,
wind-carried particulates, particles and gases from volcanic activity and
forest fires. However, man-made pollution from industrialization and popu-
lation concentration has increased the amounts of these substances in the
atmosphere and has overcome nature's own purification systems of wind,
rain, and plant l i fe . Therefore, i t is not the simple presence of certain
chemicals in the air but rather their concentration which causes them to be
referred to as "pollutants."
There are seven major types of ambient air pollution.
1. Carbon monoxide (CD). This colorless, odorless toxic gas is the
most widely distributed and commonly occurring pollutant in the nation.
There is more carbon monoxide emitted into the atmosphere than a l l oth-
er major air pollutants combined. (34) Most of i t comes from incomplete
or ineffective combustion of fuels containing carbon, primarily from
automobile engines.
2. Photochemical oxidants. primarily ozone. Photochemical oxidants
are oxygen-bearing compounds created by photochemical reaction. Ozone
is a colorless gas and is the oxidant of major concern. I t i s not
emitted directly from industrial or vehicle sources but is created when
ultra-violet solar radiation reacts with nitrogen dioxide in the pres-
ence of atmospheric hydrocarbons.
3. volatile Organic Compounds (VOC). There are a vast number of hy-
drogen and carbon-containing compounds called hydrocarbons. Hydrocar-
bons involved in the creation of air pollution are mostly Volatile Or-
ganic Compounds (VOC) and are defined as those compounds that evaporate
readily at roan temperatures. Hydrocarbons of the "VOC" type are cre-
ated by incomplete combustion of gasoline and by the escape of vapors
from gasoline and other petroleum sources. The major impact of hydro-
carbons is their role in the production of photochemical oxidants such
as ozone.
4. Oxides of nitrogen (NO ) . At high combustion temperatures such as
occur in vehicle engines, the combination of the naturally occurring
nitrogen and oxygen in the atmosphere creates oxides of nitrogen. The
two most important are ni tr ic oxide and nitrogen dioxide. The la t ter
is a brownish, poisonous gas. Being a colored gas, i t reduces vis ibi l -
ity. Both are important ingredients in the photochemical reaction
which creates ozone.
5. Total suspended particulates (TSP). Particulates are any solid or
liquid materials dispersed in the air that are small enough (less than
500 microns) to remain airborne more than a few seconds. Some particu-
lates may stay airborne for days or months. They may be divided into
those which are respirable (size less than 2 microns) and those larger
ones which are nonrespirable. Respirable particles are of sufficiently
small size to reach the lower respiratory parts of the human lung.
Particulates are ubiquitous, coming from multiple sources. In terms of
total mass, the major source is soil in the form of road dust. (31)
6. Oxides of sulfur (SO,, SCO. Sulfur is a normetallic element
found in coal and petroleum produces. When these materials are burned,
the sulfur is converted to sulfur dioxide and sulfur trioxide, forming
gases which are combined with water to form sulfuric acid. Nationwide,
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two-thirds of a l l sulfur oxide emissions come from coal- or oil-fired
electricity generating plants. These are associated with the phenome-
non known as "acid rain."
7. Lead. Lead is an abundant element of the earth's crust, common in
food and water. Atmospheric lead i s primarily in the form of particles
emitted from automobiles using leaded gas.
B. H^it-h Effects of fti^ pollution
1. np.j-ppn^nat-j.on of Fefiprai si-anffarfte. The EPA was charged with es-
tablishing national air quality standards under the Clean Air Act (see
detailed description in Section I I , C). Two types of standards were
developed: ambient air quality standards to regulate the overall con-
centration of pollutants in the ai r ; and emission standards governing
the quantities of pollutant emissions discharged by a particular
source. In setting the primary (health-related) federal standards for
ambient concentrations of air pollution, i t was EPA's intent to protect
the most sensitive groups in the population and to incorporate a margin
of safety to protect against hazards s t i l l unidentified. Decisions on
setting allowable standards for a given pollutant were based on air
quality criteria documents prepared by the EPA that reviewed the avail-
able scientific literature relevant to the possible health hazard of
each pollutant. Each standard must be re-evaluated periodically and
must be revised if new scientific information so dictates. The Commit-
tee on Medical and Biological Effects of Environmental Pollutants, Na-
tional Academy of Sciences-National Research Council, has overseen the
preparation of these comprehensive reports for the EPA. There are four
major sources of information on health effects: (81)
a) Historic events involving unusually high episodes of pollu-
tion have occurred in this century which have clearly established
the adverse health effect of serious air pollution. No such seri-
ous episodes have occurred in the past two decades.
b) Considerable experimental work with animals has been carried
out with varying results. Interpretation is made more difficult
due to the problem of extrapolating animal data to humans.
c) Controlled exposure of human volunteers, either normal or
with specific disease, has been carried out to a limited degree.
However, because of ethical and practical considerations, human
experiments are limited to short term reversible effects and to
adults without advanced stages of disease.
d) Epidemiological studies of large population groups have been
carried out by multiple researchers, again, with conflicting re-
sults and interpretation. The major problem in epidemiological
studies is the influence of many variables other than the pollu-
tant being studied, specifically, smoking, occupation, climate,
infectious diseases, genetic, cultural and socioeconanic influ-
ences.
Because of the cited limitations of epidemiological and experimental
studies, i t is impossible for even qualified professionals to determine
how large a margin of safety exists in current standards. Hence, major
differences of opinion exist within the scientific community as to the
appropriate margin of safety, and whether current standards provide
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such a margin. Estimates for the margin of safety range from 2-10
times the level of an average ci ty 's average ambient concentrations of
pollutants. (51) The lower concentrations represent levels which may be
reached occasionally in the ambient atmosphere. Although i t would be
desirable to set standards at levels low enough to avoid adverse ef-
fects in al l instances, in practice i t is not feasible to determine
that level for all segments of the population. Hence, current stan-
dards do not guarantee that unusually sensitive persons will be pro-
tected against a l l adverse health effects, especially if the effects
are worsened by the presence of other pollutants, other health condi-
tions or risk factors (such as smoking), or unfavorable metebrologic
conditions. (51)
2. Effects of Specific Pollutants. There i s ample evidence that a l l
of the pollutants for which air quality standards exist produce toxic
effects in animals (and presumably humans) exposed to sufficently high
concentrations. As stated above, the low-level threshold for signifi-
cant toxic effects is very difficult to determine. Subtle changes
which are statistically quantifiable may have no adverse effect on hu-
man health, disease, or longevity.
a) Carbon monoxide. The primary adverse effect of carbon monox-
ide is to reduce the oxygen carrying capacity of the blood. Cer-
tain people with cardiovascular disease may show adverse symptoms
when the level of hemoglobin bound with carbon monoxide reaches
2 1/2 to 3%. (51) Exposure at the current standard will cause a
blood concentration of 1 1/2%. As a comparison, smokers routinely
carry concentrations of 4 to 7%. (52)
b) Ozone. There is eye and respiratory irr i tat ion at levels
near the current standard. At higher concentrations, ozone may
induce asthmatic attacks or increase susceptibility to respiratory
infections. The panel on photochemical oxidants and ozone of the
Committee on Medical and Biological Effects of Environmental Pol-
lutants of the National Academy of Sciences concluded: 1) adverse
health effects from short-term exposure to photochemical oxidants
and ozones at the current standard level have not been observed in
man, and; 2) data from human and animal studies suggest that ad-
verse health effects might be expected a t concentrations near the
standard, especially under conditions of long-term exposure or in
the presence of co-pollutants. (51)
c) Nitrogen dioxide. The toxic effects of nitrogen dioxide are
similar to those of ozone but require higher exposure concentra-
tions than ozone. Most studies of short term exposure show no ef-
fects at levels attainable in ambient a i r . (81) Long-term exposure
to levels of 1-3 times the standard has been correlated with in-
creased incidence of acute viral respiratory illness in children.
d) Sulfur Oxide/particulate complex. These two pollutants are
usually discussed together regarding their health effects because
increased concentrations of both pollutants are usually found to-
gether and, hence, the epidemiologic studies are of populations
who have been exposed to the pollutant mixture rather than the in-
dividual pollutants in isolation. At levels slightly exceeding
the standards, visibility is limited and/or human eye or respira-
tory irritation occurs. Levels of approximately twice the stan-
dard may cause respiratory symptans and subtle measurable changes
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in lung function. Patients with pre-existing pulmonary disease
will show increased symptoms at levels of 3 to 6 times the stan-
dard. Studies of sulfur dioxide alone have generally not shown
detectable adverse effects except at concentrations substantially
higher than those attained in polluted ambient air . Therefore, i t
has been assumed that the particulates are the most important sub-
stance in this complex relating to adverse health effects. (51)
e) Volatile Organic Compounds. These substances, in themselves,
do not represent a health hazard but are important as precursors
of ozone and other oxidants as mentioned above.
3. ftfh/Pi-s? H^itli Effects of Air Pollution. (51) The adverse health
effects of air pollution are discussed by categories of effects:
a) Air pollution-associated mortality. While increased mortal-
ity was observed with past major air pollution catastrophies, re-
cent studies find l i t t l e evidence for a relationship between cur-
rent air pollution levels and mortality. Studies of oxidant air
pollution and mortality have not demonstrated a relationship be-
tween deaths and direct measurements of peak or daily oxidant con-
centrations among residents of Los Angeles County where seme of
the highest ambient ozone concentrations are reported.
b) Chronic respiratory disease aggravation. An increased inci-
dence of acute respiratory illness has been reported in communi-
ties with high ambient concentrations of ozone, nitrogen dioxide,
and sulfur oxide/ particulate concentrations. However, the speci-
fic pollutant concentration at which this increased risk of acute
illness occurs has not been established.
c) Effect on lung function. At concentrations which are attain-
able in ambient air (above standard), subtle measuranents of de-
cline in lung function can be measured. This i s usually in asso-
ciation with ozone and the sulfur oxide/ particulate complex.
Whether these changes are medically significant is unknown.
d) Exacerbation of asthma. Increased rates of asthma attacks
have been noted when episodes of sulfur oxide/particulate and
ozone air pollution occurred. However, air temperature variations
correlate even more strongly with attack rates and make the sepa-
ration of temperature from pollutant effect more difficult. Some
of the studies indicate that increased air pollution concentra-
tions are one of many factors that can precipitate attacks in sane
fraction of asthmatic patients.
e) Lung cancer. The evidence thus far does not establish wheth-
er or not air pollution leads to lung cancer.
f) Cardiovascular disease. The main pollutant having adverse
effects on persons with seme forms of pre-existing coronary heart
disease and peripheral atherosclerosis is carbon monoxide in high
ambient concentrations.
g) Neurologic and behavioral effects. Irritative effects, odor
annoyance, and visibil i ty interference may have psychological or
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behavioral effects on people. These have not been sc ien t i f ica l ly
quantified. High levels of carbon monoxide pollution, however,
can a l t e r human neuro-behavioral performance.
C. Legislation Dealing with Air Pollution Con*"T»i
During the f i r s t one hundred years of the United States ' existence, a i r
pollution problems were set t led by l i t i g a t i o n among the par t ies rather than
by legis la t ion (as a common law nuisance - pr ivate nuisance, public nui-
sance , or t respass) .
After t h i s period, the abatement of a i r pollution under the nuisance
doctrine gradually gave way to resolution of t h i s problem by governmental
agencies created by specific a i r pollution control l eg i s la t ion . The f i r s t
legislat ion to control smoke emissions was enacted in 1881. (Oregon was
the f i r s t s t a t e to enact state-wide a i r qual i ty legis la t ion , in 1952.)
The current Federal Clean Air Act i s a composite of a number of l e g i s -
lat ive efforts spanning the past two decades. The Air Pollution Control
Act of 1955 was the federal government's f i r s t involvement with the problem
of a i r pollut ion. I t s role was very limited, being confined t o conducting
research and making recommendations a t the request of the s t a t e s . The p r i -
nary responsibili ty for a i r pollution control was l e f t with the s t a t e s .
The f i r s t Clean Air Act, passed in 1963, was inspired by four events:
(1) The publication of Rachel Carson's "Silent Spring";
(2) The London smog disaster of 1952 which resulted in 4000 excess
deaths in a four-day period;
(3) An a i r pollution episode in Birmingham, Alabama;
(4) The Second National Conference on Air Pollution held by the De-
partment of Health, Education and Welfare in Washington, D.C.
This law expanded the national research and technical assistance pro-
grams available to the s ta tes and provided for the development of a i r qual-
i ty c r i t e r i a . These c r i t e r i a were advisory guidelines on the nature and
effects of various pol lutants .
Congress's f i r s t attanpt a t a comprehensive regulatory program of a i r
pollution control was the Air Quality Act of 1967. This act required the
states to adopt "ambient a i r standards" defining the maximum pollut ion con-
centrations allowable. These standards, while se t by each s t a t e , were t o
be consistent with a i r quali ty c r i t e r i a provided by the federal government.
The states were a lso required t o develop "implementation plans" detai l ing
how the s ta tes were going t o meet the i r standards. Emission standards for
a single source were not required by federal law. In addition, there was
no deadline for compliance with the standards.
In 1970 Congress undertook a major overhaul of the preceding a i r qual-
i ty legis la t ion. The resu l t was the Clean Air Act Amendments of 1970 which
formed the basic blueprint for the current a i r pollution control efforts
and established the legis la t ive base for the EPA. This act contained a
three-part plan.
F i r s t , i t established national ambient a i r quali ty standards. Two
types of ambient standards were to be uniformly applied across the country.
The "primary standards," defined as the maximum amount of pollution tha t
could be allowed without endangering public heal th , were to be met by 1975.
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More stringent "secondary standards" specifying the amount of pollution
that could be allowed without endangering public welfare were to be attain-
ed within a "reasonable time." Endangering public welfare included damage
to buildings, plants, and crops, reduction of visibility and irritative ef-
fects to humans.
Second, the 1970 act set national emission standards for both motor ve-
hicles and new industrial sources considered heavy polluters.
Finally, the act reiterated the principle that the states would be pri-
marily responsible for the attainment and enforcement of the federal stan-
dards and, in accordance with this act, would develop state implementation
plans documenting how the state would comply with the act requiranent.
Eight areas were to be addressed in the state implementation plans: 1)
attainment of standards by the prescribed deadlines; 2) emission limita-
tions and other controls including but not limited to land use and trans-
portation controls; 3) monitoring of air quality within the state; 4) pre-
construction review of new sources to be located in areas that have attain-
ed standards; 5) inspection and testing of motor vehicles; 6) proof of ade-
quate intergovernmental cooperation in the development of the plan; 7) as-
surance that the state will have adequate personnel, funding and authority
to carry out the plan; and 8) provisions allowing for periodic revision of
the plan.
Several areas ranained unresolved after passage of the 1970 act. (34)
(1) Despite the adoption of the state implementation plans by the ma-jority of states, the nation's major cities s t i l l violated the pre-
scribed ambient air quality standards.
(2) There was no provision for industrial growth in areas that cur-
rently violated standards. In order not to ban industrial growth in
areas of violation, a compromise known as the "Offset Policy" was es-
tablished in 1976. This policy allowed a new industry to locate in an
area which did not meet federal standards, provided that i t could ar-
range or finance sufficent reductions of existing emissions in i t s area
to offset i t s own anticipated emissions. More than a one-for-one
tradeoff was required, such that, after the new source began operating,
there had to be a net benefit to the air quality of the area. If the
source provided more emission reductions than necessary, the excess of
offsets could be saved or "banked" for later expansion.
(3) The act made no provision for areas that were cleaner than the air
quality standards. The issue of whether clean areas could be allowed
to deteriorate to the levels specified in national standards was an-
swered in a 1972 court action which stated that the act 's stated pur-
pose was "to protect and enhance the quality of the nation's air re-
sources." Subsequently, the EPA in 1975 formulated a program for the
"prevention of significant deterioration" of ambient quality.
In 1977, while leaving the basic structure of the previous Clean Air
Act intact, Congress passed certain far-reaching amendments. The deadline
for compliance with the air quality standards was extended so that "primary
standards" were to be met by December, 1982. However, because of antici-
pated difficulties in meeting ozone and carbon monoxide (transportation re-
lated) pollution standards, an additional extension of five years was made
available for these two only. In order to be allowed this extension, the
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states were required to demonstrate that it was impossible to meet the ear-
lier deadline despite the implementation of "reasonably available" control
measures. Such measures included vehicle inspection and maintenance pro-
grams, vapor emission control programs, transit improvement programs, park-
ing controls, and transit and carpool lanes. The "secondary standards"
continued to carry the "reasonable time" deadline.
In addition, the 1977 amendments more clearly established guidelines
for emission limitations from stationary sources, sometimes called "point
sources." These are primarily industries. Existing industries were to be
subject to emission standards corresponding to the application of "reason-
ably available control technology." The states were allowed to consider
technological and economic feasibility in setting the standards. New in-
dustries, which emit major quantities of pollutants, were subject to one of
two standards depending on whether their new location was in an area of at-
tainment or non attainment. In areas not violating federal standards (in
attainment), major new sources had to apply the "best available control
technology." This standard also allowed weighing of technologic and eco-
nomic factors but implied a more stringent limitation than that imposed on
existing industry by the "reasonably available control technology." In
non-attainment areas, major new sources, in addition to requiring "off-
sets", were subject to the "lowest achievable emission rate." This is the
lowest emission rate actually achievable, in practice, without consider-
ation of economic impact.
The 1977 act also created a framework in which the states could provide
for the "prevention of significant deterioration" of clean areas. This
program provided that the nation's clean air areas be divided into three
classifications with varying increments of allowable pollution. Class I
areas were those in, or adjacent to, a National Park or wilderness area and
had the lowest levels of allowable additional pollution. In Oregon, Crater
Lake National Park and eleven wilderness areas are so designated. In Class
II areas, some additional pollution is allowable. The rare Class III des-
ignation allows the largest additional amount of pollution, as long as it
is not in excess of ambient standards. (There are no class III areas in
Oregon.) Except for the mandatory Class I areas, the state is allowed to
redesignate area classification if local government and the majority of
residents in a designated area pass legislation approving the redesigna-
tion.
The method by which incremental growth of industry, and related poten-
tial pollution, is to be allocated is left to the states. Oregon operates
a permit-is suing procedure under the direction of DEQ. The 1977 act also
provides that states develop their own methods of offset policy to allow
growth in non-attainment areas. Finally, the states were required to re-
vise their implementation plans in accordance with the 1977 amendments.
The deadlines for submitting the new implementation plans depended upon the
pollutant. Oregon has completed its revised plans for the Portland area
for ozone, carbon monoxide, and TSP.
In order to encourage compliance with provisions of the Clean Air Act
and its amendments, the EPA administrator is allowed to withhold federal
sewage grant funds and is required to withhold federal highway funds that
do not relate to safety or mass transit.
The Federal Clean Air Act was due for reauthorization by Congress in
1981. Because of major controversies over various provisions of the Act,
this reauthorization has not yet occurred.
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Oregon Revised Statutes 468.005 - .035 deal with the establishment of
the Enviroimental Quality Commission and DEQ to comply with federal air
quality legislation.
D. Portland's Air Quality Status
In an attanpt to provide clear and consistent advice to the general
public through the news media, the EPA has developed a Pollution Standards
Index to be used in reporting on air quality. The relation of the Pollu-
tion Standards Index levels to pollution concentrations and the recommended
protective actions is shown in Table 1. The standards and the Pollution
Standards Index are intended to protect the most sensitive groups in the
population.
1. Oregon and Federal Standards. Table 2 gives the federal primary
and secondary standards, the Oregon standards, and the averaging time
of measurement for the seven classes of pollutants. (31) As stated pre-
viously, the primary standards are designed to protect the public
health with a built-in margin of safety. Secondary standards may be
more strict where i t has been determined that adverse effects to public
welfare such as visibil i ty reduction, material and building damage, and
irritation to humans occur.
Federal primary and secondary standards are identical for al l pollu-
tants except TSP. Oregon standards have been set at federal secondary
(welfare) standards. The Oregon ozone standard was relaxed to match
the federal standard in January, 1982. I t should be noted that there
is no standard established yet for fine particulates separate from the
total suspended particulate standard. DEQ has established a fine par-
ticle monitoring network in order to compile data relating to current
levels and to evaluate trends.
2. Portland/Vancouver Air Qualify Maitrt-pnanee Area. In 1981, the
Portland/Vancouver Air Quality Maintenance Area (subsequently referred
to as Portland AQMA) was in non attainment with federal primary stan-
dards for carbon monoxide and ozone. The Portland AQMA is in violation
of the secondary standard for TSP and in attainment in the other cate-
gories. There are sane 25 continuous air monitoring sites and 9 meteo-
rological monitoring sites within the Portland/Vancouver air surveil-
lance network. Most of these are maintained by the DEQ.
An exceedance is counted if any sampling site records a value above the
standard for a particular pollutant at any time during the year. Two
exceedances for CD and TSP, and a 3-year average of one per year for
ozone result in non attainment. Therefore, violations do not represent
the actual degree to which the standard is exceeded, nor do they imply
a widespread violation within the area since monitored values may vary
considerably among different sites on the same day.
a) Carbon monoxide. In 1981 there were 24 days in the Portland
AQMA which exceeded the eight-hour standard of 10 milligrams per
cubic meter. (31) There were no violations of the one-hour stan-
dard. The majority of these violations (16) occurred at the down-
town Portland monitoring s i te . The maximum violation value there
was 14.3 milligrams per cubic meter. As seen in Table 3. there
has been a clear and continuing downward trend in the number of
violation days for carbon monoxide. The single most important
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factor in these improved levels is the reduction of automobile
emissions as a result of the Federal Emissions Control Program for
new autanobiles.
b) Ozone. There were five violations of the federal standard in
the Portland AQMA in 1981, all occurring in the Canby area, down-
wind from Portland, and all occurring during the severe and abnor-
mal heat wave in August, 1981.(31)
c) Total suspended particles (TSP). In the Portland AQMA in
1981, there were five violations of the Oregon standard but no
violation of the primary federal standard for TSP. (31) The down-
town Portland monitoring station had the most violations with two.
Sixteen violations occurred at this site in 1980, mostly as a di-
rect result of the Mt. St. Helens volcanic activity. Disregarding
the volcano-induced violations, there has been no clear five-year
trend in the Portland AQMA regarding increasing or decreasing lev-
els of particulates.
d) Nitrogen dioxide. No violation of the nitrogen dioxide stan-
dard has ever been recorded in Oregon. (31) The annual arithmetic
mean has been stable over the past decade (range 40-66) and below
the standard of 100 micrograns par cubic meter.
e) Sulfur dioxide. Only one violation for the sulfur dioxide
standard has ever been recorded in Oregon and none were recorded
in 1981.(31) The 1981 downtown Portland annual arithmetic mean
value of 20.9 was well below the standard of 60 micrograms par cu-
bic meter. There appears to have been a gradual decline in sulfur
dioxide values in the past decade.
f) Lead. Atmospheric lead levels continue to decrease, with all
but three monitoring sites recording all time low values in 1981.
This trend is due to the reduction in leaded gasoline usage. Only
one violation of the lead standard in Oregon has been recorded
since 1976.
3. Meteorologic Factors. The level of pollution at any given time
depends on the rates of emission of pollutants and on the rate of their
dispersal in the atmosphere. The latter is largely determined by
weather conditions. Wind, rain, and the normal air movement between
atmospheric layers all serve to disperse the pollutants. Winter storms
with relatively high wind speeds from a southwesterly direction are the
most favorable in terms of dispersing air pollution.
Because Portland is located in a valley with surrounding hills and
mountains, stagnant meteorologic conditions consisting of slow wind
speeds and temperature stratifications create inversions during certain
times of the year. During these inversions, which occur especially
during fall and winter, warmer air moves above cool surface air and
prevents upward movement of the surface air. This traps air pollutants
and they accumulate.
Stagnant air conditions and atmospheric temperature inversions are ma-
jor factors in violations. The National Weather Service attempts to
predict poor atmospheric conditions and issues air stagnation advisor-
ies. Portland had an average of nine air stagnation advisory days per
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year in the past decade. (31) I t should be noted tha t not a l l occur-
rences of stagnant conditions lead t o elevated a i r pollut ion leve l s .
I I I . SOURCES OF POLLUTION IN THE FORELAND AIR QUALITY MAINTENANCE AREA
A. Portland Air Q i a i ^ v Mfli p***>rflncs Area
The 861 square mile Portland-Vancouver Interstate Air Quality Mainte-
nance Area was established in accordance with EPA regulations adopted on
March 18, 1974. In 1980, the four-county Portland-Vancouver metropolitan
area had 1,245,020 inhabitants, 1,030,193 motor vehicles, and 114,800 em-
ployees in industrial manufacturing (an indicator of industrial capacity).
The 695 square mile Oregon portion of the Portland AQMA, upon which much of
this report focuses, includes the Portland metropolitan area and most of
Washington, Clackamas, and Multnanah counties.
During the period from 1970 to 1987, which begins before implementation
of the Clean Air Act and continues to the federal deadline for compliance
with air quality standards, the four-county Portland-Vancouver metropolitan
area is expected to experience a population increase frcm 1,007,130 to
1,420,000, an increase in motor vehicles from 715,925 to 1,175,450, and an
increase in industrial manufacturing employees frcm 85,700 to 149,800 (30,
41, 43).
B. Emissions Inventory and Site Monitoring
Two main methods are used by the DEQ to track actual air quality in
Portland and to identify the sources of pollution: emission inventory and
site monitoring. The DEQ estimates the total quantity of pollutants intro-
duced into the air of the Portland AQMA (Oregon portion) and the quantities
introduced from individual sources by conducting annual emission inventor-
ies of a l l known sources for each of the major pollutants. Estimates of
emissions from stationary industrial sources, area sources like commercial
and residential heating and open burning, and mobile sources (motor vehi-
cles) are determined by considering stack test information, when available,
or EPA national averages for the processes and equipment used and the num-
ber of contributors for each source. For motor vehicle emissions a compu-
ter modeling technique is used to determine vehicle miles traveled and to-
tal emissions within the Portland area. Computations are based on assump-
tions about vehicle emission factors and upon assumptions about patterns of
population, employment, and land use.
The emission inventory process for indirectly estimating the quantities
of pollutants introduced into the entire Portland AQMA airshed should not
be confused with the site monitoring process for directly measuring the
concentrations of pollutants in the air at multiple sampling s i tes . Emis-
sion inventories facil i tate the regulatory process by identifying the con-
tributions of individual sources or groups of sources to air pollution, but
do not actually measure air quality. Site monitoring determines how well
actual air quality compares to federal standards at specific sites and
times but does not usually identify the sources of the pollutant measured.
The graphs in Tables 4 . 5 . 6 and 7. compiled by the Committee from data
collected by DEQ, show the daily ambient air concentrations for TSP, CO and
ozone in 1981 at key measuring stations in the Portland area. These sta-
tions had the highest number of violations for the given pollutant. Hori-
zontal lines are drawn at the current ambient standard levels. Any points
above that line represent a day on which a standard exceedance occurred.
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Note that the greatest fluctuations and the highest peaks for CD and
TSP occur during the late fall and winter, when air stagnation is most com-
mon, and when backyard burning and wood stove use are heaviest. In the
case of ozone, this pattern occurs in suirarer months when long hours of sun-
light and high temperatures spur creation of this pollutant.
Sources of pollution in the Portland area vary depending upon the par-
ticular pollutant being discussed. The graphs in Table 8 show the percen-
tage of emissions from various sources for six of the seven criteria pol-
lutants identified in the Clean Air Act (the seventh, ozone, is not includ-
ed became i t forms indirectly in the atmosphere). Table 9 shows total
emissions for major pollutants in 1970, 1980, and 1987 (projected) (40, 41,
49).
Seme of the major sources of emissions in the Portland area are dis-
cussed below:
1. Motor Vehicles. Motor vehicles are the single largest contributor
to air pollution in the Portland area. This holds true for CD, VDC,
tt>x, lead (resulting from exhaust), and TSP (resulting from road dust).
The impact of motor vehicles on concentrations of CD and ozone (which
results fran emissions of VOC) is particularly important because Port-
land is in non attainment with ambient standards for these three pollu-
tants.
A major reduction in emissions from motor vehicle exhaust has occurred
since 1970 as older vehicles have been replaced by newer ones with fac-
tory installed emission controls mandated by federal law, and, to a
lesser extent, because of DEQ's biennial vehicle inspection and mainte-
nance program. Further reductions are projected to occur through 1987.
Motor vehicle emissions of CD have dropped dramatically, from 1.2 mil-
lion tons in 1970 to a projected 342,360 tons in 1987. Since motor ve-
hicle emissions contribute 90% of total CD emissions. this has brought
about a downward trend in concentrations of CO in the Portland area.
Motor vehicle emissions of VOC are projected to decrease from 54,203
tons/year to 15,474 tons/year between 1970 and 1987. Because these
emissions account for only 53% of total VOC emissions, the reduction of
total VOC emissions has not been as dramatic. As a result, a clear
downward trend in ozone concentrations has not been evident (see Table
9.)
Motor vehicle exhaust is a relatively small contributor to TSP emis-
sions (5%) . However, road dust, which is largely stirred up by motor
vehicle traffic, contributes 59% of total TSP emissions, and i s in-
creasing.
Motor vehicles with diesel engines now make up only 3-5% of the vehicle
fleet in Portland, but a substantial increase in the number of diesels
could significantly alter projected emissions of particulates from mo-
tor vehicles. Diesel engines emit 30-100 times as much TSP as a compa-
rable gasoline engine, and 90% of these are respirable particulates,
which are considered to have potentially harmful medical effects (41,
49, 55).
2. Industry. For most of the major pollutants in the Portland area,
industry contributes considerably less to air pollution than motor ve-
hicles, and in sane cases, industry's contribution is less than such
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sources as wood stoves. In 1980, industry accounted for only 8% of TSP
emissions, 3% of CO, 22% of VOC (excluding gasoline vapors), 9% of NO ,
9% of lead, and 63% of SO2#
During the period from 1970 to 1987, the number of area employees in
industr ial manufacturing i s expected to increase by 41%. However, in-
dust ry 's contribution t o TSP emissions i s projected to f a l l from 10,300
tons in 1970 to 3,000 tons in 1980. Further reductions between 1980
and 1987 are not expected t o be significant. The change in industr ial
contributions t o emissions of CO and VOC i s expected to be rela t ively
small.
One major industr ial source of VOC emissions i s the gasoline vapor
which escapes from loading and unloading of fuel a t bulk terminals, and
from the transfer of gasoline from service s tat ion pumps to vehicle
fuel tanks. These vapors account for 9,134 tons/year, about 15% of
tota l VOC emissions (40, 4 1 , 49).
3 . Vegetative Burning. Vegetative burning, part icularly in wood
stoves, i s an important and growing contributor to TSP and CO concen-
t ra t ions in the Portland area. Of the to ta l emissions of TSP in 1980
(37,800 tons) , 23% came from wood combustion in wood stoves and f i r e -
places, 1% from backyard burning, and 0.1% from field and slash burn-
ing.
Total TSP emissions are projected t o increase from 37,460 tons in 1970
to 44,405 tons in 1987, an increase of 19%, despite the reduction in
industr ia l emissions. During that period, the contribution from r e s i -
dential wood heating i s expected to increase from 4,725 tons/year to
11,550 tons/year, an increase of 144%. Wood stoves are an important
source of par t icula tes because they produce 50-100 times as much TSP as
a comparable resident ial o i l furnace, due to incomplete combustion of
fuel. Fireplaces are also an important source of TSP, but they produce
only half as much pollution per cord of wood burned as wood stoves. The
amount of wood burned in wood stoves i s expected t o grow from 20,000
cords/year to 340,000 cords/year in the 1970-1987 period. At the same
time, wood burned in fireplaces i s expected to drop from 220,000
cords/year t o 140,000 cords/year. Wood stoves are especially important
contributors t o ambient a i r standard violations because their impact i s
very high during f a l l and winter months, when meteorologial conditions
are often most adverse.
Wood stoves are also a source of CO emissions. In 1980, 7% of to ta l CO
emissions came from residential wood heating. These emissions are pro-
jected to grow from 4,500 tons in 1970 to 79,000 tons in 1987 (41, 44,
49). As of April , 1983, woodstoves were not controlled by s ta te or
federal regulation.
IV. CURRHW PORTLAND AIR POLLUTION CONTROL PROGRAMS
A, I n s t i t u t i o n s ! F^^nework For P o l l u t i o n Control
Many institutions directly or indirectly influence the establishment
and implementation of air quality laws, regulations, policies and practices
in the Oregon portion of the Portland-Vancouver Air Quality Maintenance
Area. These range from the federal legislative, judicial and executive
branches of government to local public bodies, citizen groups, and commer-
cial enterprises. Those institutions specifically charged with developing
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the policies and administering the programs to regulate air quality in
Portland are subject to advice and pressure from a wide variety of sources.
The following paragraphs briefly describe each of the organizations in-
volved.
1. Environment1 Protection Agency (EPA). The EPA is the federal
agency charged with carrying out the requirements of the Clean Air Act.
The Act assigns to the states the primary responsibility for implemen-
tation and enforcement. However, the EPA exerts great power over the
states and selected industries through provisions establishing ambient
air quality standards and emission standards, tine limits for compli-
ance, and special requirements such as offset policy and prevention of
significant deterioration. The agency has latitude in many aspects of
rulemaking. Flexibility also exists in the degree of implementation
through such actions as staffing and enforcement decisions. Federal
money for air quality projects is also distributed to the states
through the EPA. The EPA's control is exercised through a regional of-
fice in Seattle and an Oregon Operations office located in Portland.
2. EnviroiTpreptt'l Quality Commission (EQC). The EQC is a state body
whose mission is to establish the policies for the operation of the
DEQ. Its responsibility includes establishing the policies and adopt-
ing the rules and standards under which the DEQ conducts the air quali-
ty management system in Oregon. The EQC i s required to hold public
hearings prior to adoption of such rules and standards. I t is unique
among the states, in that i t s authority is directive, rather than advi-
sory. The five non-salaried members of the Commission are appointed by
the Governor for four-year terms, subject to Senate confirmation. The
Commission in turn appoints the director of the DEQ.
3. Department of Environmental P^ I^A^ TY (DEQ). This state agency
operates under the supervision of the EQC. I ts responsibility is to
conduct and operate environmental quality programs. Those programs
dealing with air pollution control are operated by the Air Quality
Division of DEQ, with headquarters in Portland. In brief, DEQ's air
quality functions are to determine the degree of air pollution, en-
courage planning and performance by local institutions, seek enforce-
ment of state laws, institute court action and compel compliance, con-
duct educational and demonstration programs, advise and consult with
state and local agencies and the federal government, and conduct
studies, investigations, and research. The Department sometimes relies
on local institutions for performance of selected tasks. An example is
the recent preparation of the state implementation plan for carbon mon-
oxide by the City of Portland, assigned to the City through Metro.
4. Metropolitan fcTYJce District (Metro). Metro is an "umbrella" re-
gional government whose geographic jurisdiction i s roughly equivalent
to the Oregon portion of the PAQMA. Due to i t s statutory responsibili-
ty for metropolitan aspects of transportation planning, Metro was des-
ignated by the Governor as primary agency for developing state imple-
mentation plans for ozone and carbon monoxide, which are largely re-
lated to vehicle emissions. To a lesser extent, the exercise of i t s
designated responsibilities in the area of solid waste disposal influ-
ences air quality.
5. Portland Air Quality Advisory ffrjnffjfr.tee (PAQAC). Unlike the above
entities, PAQAC has no directive authority. I t was an advisory group
established by the Metro Council and DEQ under state statute to advise
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on control strategies to attain and maintain state and federal air
quality standards for 00, ozone and TSP, the pollutants for which Port-
land is in non compliance. PAQflC's task was completed with the adop-
tion of three state implementation plans for CD, ozone and TSP. I t was
composed of 23 representatives of local agencies and institutions and
the public at large. Three were non-voting members: representatives
of the Washington Department of Ecology, the Southwest Washington Air
Pollution Control Authority and the Clark County Regional Planning
Council. The 20 voting members were a l l from Oregon. PAQAC's respon-
sibi l i t ies included: ensuring that recommended control strategies were
possible to implement, consistent with other state, regional and local
goals and objectives; ensuring that consideration was given to such
factors as the health, economic, social and energy impacts of those
strategies; and fostering interstate coordination with the Southwest
Washington region.
6. Other - Federal. Federal air quality standards and their imple-
mentation are affected by a host of interests other than those of the
EPA. A few of these are the Congress, the white House in appointing
EPA officials, the Justice Department in trying cases brought for vio-
lation, and special interest lobbies. The Executive Office's Council
on Envirormental Quality and the scientific organizations that contri-
bute to standards information are other examples.
7. Other — State and Local Government. Such entities as the Oregon
Department of Transportation and the counties and cities within the
Portland AQMA give advice to responsible agencies such as DEQ and Metro
on parking plans, street cleaning and sanding practices, road construc-
tion, traffic pattern planning, and rideshare and bicycling programs.
The City employs an air quality planner in the Transportation Section
of the Bureau of Planning.
The Department of Transportation, the City of Portland and the counties
have made contributions to development of state implementation plans as
members of the PhQPC. Individuals from different agencies frequently
collaborate and consult on air quality issues.
Because of their influence on priorities for policy implementation and
appointments, the direction and extent of local government effort in
air quality issues is also significantly influenced by elected offi-
cials .
In Washington, at the state level, the Department of Ecology equates to
Oregon's DEQ. At the local level, Washington agencies include the
Southwest Washington Air Pollution Control Authority and the Clark
County Regional Planning Council, Clark County and the cities within
the air quality maintenance area.
The Bi-State Policy Advisory committee was formed by a joint resolution
of Metro and the Clark County Regional Planning Council. The Advisory
Committee is usually composed of elected officials and includes, for
example, members of the city councils of Portland and Vancouver, com-
missioners of Multnanah and Clark Counties, and a member of the Metro
Council and the Regional Planning Council of Clark County (RPC). The
Committee's purpose is to provide a forum at which policy makers can
discuss and attempt to resolve regional matters of mutual concern, and
to develop recommendations for consideration by the Metro Council and
the RPC.
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8. Local Citizens and Industry. Non-governmental groups and individ-
uals include a wide range of industries and citizen groups which influ-
ence, pressure and advise government agencies. Individuals and private
concerns can voice their opinions directly to those in authority, but
they are also present as pressure groups or through lobbyists. The
PAQAC provided five membership positions for the public at large, and
one each for the Port of Portland, the Western Oil and Gas Association,
Associated Oregon Industries, the Oregon Environmental Council, the
League of Women Voters, Tri-Met, and the Portland Chamber of Commerce.
B. Management of Pollution Coni-r"i pr"H r a m R
1. Industrial Controls. State and federal air quality regulations
require that a l l air pollution sources use the "highest and best prac-
ticable treatment and control" available so as to "maintain overall air
quality at the highest possible levels." In addition, the Clean Air
Act provides for use of the "best available control technology" in
areas which are in compliance with national ambient standards, and the
"lowest achievable emission rate" in non-attainment areas. The aggre-
gate national cost for control of industrial emissions between 1977 and
1986 will be an estimated $155 billion (39).
In practice, the technology required by these regulatory guidelines i s
quite effective. The level of control dictated by use of the "best
available control technology" achieves a 99% reduction of TSP emissions
(through use of electrostatic precipitators and fabric f i l t e rs ) , and a
90% reduction of sulfur dioxide emissions (with limestone wet scrubbers
and dry scrubbers) (57).
All major anission sources, whether new or existing, are required to
obtain an Air Contaminant Discharge Permit from EEQ. Industrial
sources are divided into 72 categories, with permit fees ranging from a
total of $100 for surface coating manufacturers to $9,300 for aluminum
and zirconium processors. The source operators are asked to negotiate
a voluntary schedule with the DEQ staff for compliance with anission
standards. If compliance is not achieved within 18 months, periodic
reports of progress toward the goal are required. If an industrial
source operator will not agree to a compliance schedule, the state can
take steps to force compliance on a schedule determined by DEQ. Fines
of up to $10,000 can be assessed to encourage compliance.
An existing plant cannot alter i t s operations in any way that increases
emissions without f irs t notifying DEQ and receiving a modified permit.
Within 30 days of notifying DEQ of i t s plans, a new or modified source
must submit detailed plans and specifications for air pollution control
equipment, production processes, and nature of emissions. Unless the
DEQ declares otherwise within 60 days, the plant can then begin opera-
tion according to these plans. To assure compliance, DEQ can conduct
emission testing at the plant s i te , or can require the plant operator
to perform the tests, keep records and report the results, according to
prescribed testing methods.
State regulations also set allowable emission levels for major pollu-
tants and hazardous air contaminants like asbestos, beryllium and mer-
cury. Emission and performance standards are also defined for sane
particular types of industrial sources, including wigwam burners, ren-
dering plants, pulp mills, lumber and plywood mills, aluminum plants,
iron and steel plants, and fossil-fueled generators.
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In addition to these broad requirements, there are special programs
which apply to same industrial sources:
a) New Source Review. Operators of a proposed "major source" or
"major modification" must submit to DEQ a more rigorous analysis
of the emissions and their impact. A "major source" is defined as
one which exceeds "significant emission" rates listed by DEQ.
(For example, emission of 40 or more tons of sulfur dioxide (SO,)
per year is considered "significant." Therefore a source which
exceeds this level of SO, emissions would be classified as a major
source, subject to these requirements.) The required analysis
must include: 1) an estimate of the amount and type of each air
contaminant in terms of hourly, daily, seasonal and yearly rates;
2) an analysis of the impact on air quality considering meteoro-
logical and topographical data; and 3) an analysis of all other
commerical, residential and industrial growth since 1978 in the
area to be affected by the new source. In practice this type of
analysis requires extensive use of computer modeling and detailed
reports on the modeling.
Any major source operator applying for a new source permit must
also prove that all other major sources in the state controlled by
the same operator are in compliance with applicable emission
rules. In other words, a company whose plant does not comply with
emission requirements will not be given a permit to build a second
plant until the first one is brought into compliance (71).
Any new major source emitting volatile organic compounds or carbon
monoxide in a non-attainment area like Portland must conduct an
analysis of alternative sites, production processes and environ-
mental control techniques. The analysis must demonstrate that the
benefits of the proposed new source significantly outweigh the en-
vironmental and social costs that result.
In addition to emissions directly related to manufacturers, regu-
lations exist to control indirect sources of pollution generated
by new industrial or commercial sources. Industrial or commercial
operations which attract large numbers of automobiles are required
to have an indirect source permit from DEQ. This requiranent ap-
plies to new shopping centers or other new facilities with 250 or
more parking spaces intending to locate in the Portland AQMA.
b) Offsets and Growth Increments. In areas of non attainment,
room in the airshed for major new emission sources can be obtained
in two ways:
1. Programs to reduce ambient pollution levels (all pro-
grams, including industrial controls, auto inspections, open
burning restrictions, etc.) can be designed not just to reach
the standard levels required by the Clean Air Act, but to
lower pollution levels below these standards. The incremen-
tal difference between this planned pollution level and the
allowable standard can then be allocated toward growth for
industrial sources (33). Oregon is currently operating a
"growth cushion" program for VOC emissions. Programs imple-
mented or planned are expected to reduce VOC emissions by
1987 to a level 1,700 kg/day below the level needed to attain
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the ambient ozone standard. DEQ plans to earmark this 1,700
kg/day of VOC emissions for new industrial sources (71) .
2. An operator of a new major source can create offsets for
the new emissions by reducing the emissions of other sources
in the area. This can be done by purchasing pollution con-
trol equipment for a neighboring plant, by reducing emissions
at another area plant owned by the same operatcr, or by cre-
ating reductions in area source emissions. These must be
quantifiable and demonstrated to remain in effect for the
life of the new source. These offset reductions must result
in a net air quality benefit. That i s , the total emission
reduction must be greater than the amount of new emissions
planned.
In addition, a source which reduces emissions to a greater
extent than is required may "bank" the emission offset for up
to 10 years. The offset can be used by the source operator
for future expansion or can be sold to other operators. Re-
ductions which are required to comply with other rules, or
reductions achieved by permanent plant shutdowns are not e l i -
gible for banking.
2. Federal Motor Vehicle Emission Controls. The greatest contribu-
tions to emission reductions have come from federal programs that re-
quire manufacturers to produce motor vehicles which use unleaded gaso-
line and which meet stringent emissions standards. These programs have
been responsible for most of the reductions of total CD by 50%, total
VOC by 31%, total lead by 40%, and total NO by an unspecified amount
in the Portland AQMA from 1970 to 1980. They^ri.11 be a major source of
further reductions from 1981 to 1987 as older motor vehicles continue
to be replaced by newer ones with more effective emission controls.
The 1970 Amendments to the Clean Air Act provided the authority for
many of the federal programs that presently regulate the manufacture of
motor vehicles. These amendments called for the EPA administrator to
prescribe for 1975 and later model automobiles and light duty trucks
federal emission standards that would effect a 90% reduction in CO and
VOC emissions from 1970 levels. In addition, the administrator was to
prescribe federal emission standards for 1976 and later model years
that would effect a 90% reduction in NO emissions from 1971 levels.
The goal for NO reduction was later reduced to 75%. The administrator
was authorized to grant extensions and waivers to vehicle manufacturers
to allow for new technology. Also, those amendments provided the au-
thority for the EPA's subsequent prohibition of the use of leaded gaso-
line in automobiles with catalytic converters when they were introduced
in the 1975 model year.
The 1977 Amendments to the Clean Air Act called for the EPA administra-
tor to prescribe for heavy duty trucks federal emission standards re-
quiring a 90% reduction in CO and VOC from uncontrolled levels begin-
ning with the 1983 model year. Also, smoke and NO are regulated for
heavy duty trucks, and emissions standards are evolving for motorcycles
and aircraft.
Implementation of final federal emissions standards for CO, VOC, and
NO from automobiles was delayed considerably from the original target
years of 1975 and 1976 because of various administrative extensions and
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waivers (see Table 10) . During the 1975-1980 period, progressively
more stringent interim standards were implemented. During the 1981-
1982 period, final standards of 3.4 gm/mile for 00, 0.41 gm/mile for
VOC, and 1.0 gm/mile for NO were implemented with the provision that
waivers up to 7.0 gm/mile for GO and up to 2.0 gm/mile for NO could be
obtained on a case-by- case basis. As of 1983, waivers were no longer
in effect for CD, but were in effect for NO from diesels (up to 2.0
gm/mile for AMC and up to 1.5 gm/mile for other manufacturers).
The EPA has been slower to implement automobile emissions standards for
TSP, presumably because motor vehicle exhaust contributes only a small
portion to total TSP (5% in the Portland AQMA in 1980). However, die-
sel engine exhaust contains 30-100 times as much TSP, of which 90% is
respirable, than gasoline engine exhaust. Hence diesels are a signifi-
cant minority contributor of particulates and could become more impor-
tant if the percentage of diesels in the motor vehicle fleet increases
significantly or if the TSP standard i s replaced by a fine particulate
standard. Consequently, a particulate emission standard of 0.6 gm/mile
TSP for automobiles was implemented by the EPA for 1982 and later model
years. A more stringent TSP standard of 0.2 gm/mile was scheduled to
be implemented for 1985 and later model years, but the EPA has proposed
i t be delayed until the 1987 model year.
From 1968 to 1974, automobile emissions standards were achieved by mi-
nor engine modifications. In 1975, single oxidation catalyst systems
were added to most automobiles. By 1980, three-way catalyst systems
(CO, VOC, NO ) were required, as well as further engine modifications,
including electronic control modules for numerous items. For diesels,
the 1982 TSP standard was achieved by minor engine modifications, but
the 1987 standard will be more difficult to meet because of the need to
develop and test more sophisticated anti-pollution devices.
According to EPA estimates (in 1977 dollars) the cost for the modifica-
tions to gasoline engines are gradually increasing as more stringent
controls are being phased in. The cost per autcmobile for emission re-
duction equipment was estimated to be $5-87 for 1968-1974 model years,
$320-335 for 1975-1979 model years, and $439-495 for 1980-1986 model
years. There appears to have been a temporary increase in fuel con-
sumption. As a result, vehicle mileage decreased by up to 1.7 miles/
gallon between 1968 and 1973, then returned to the precontrolled state.
Fuel cost increases due to the lead-free gasoline requirement were e-
stimated to be gradually increasing from 1 cent/gallon in 1975 to 2.5
cents/gallon in 1986.
The aggregate national cost to the public for these regulations of mo-
tor vehicle emissions (in 1977 dollars) was estimated to be $38.2 b i l -
lion from 1970 to 1977 and $92.0 billion from 1977 to 1986 (39, 41, 42,
68, 69).
3. Vehicle Inspectionv^aintenanoe Program. In 1975, the Oregon leg-
islature passed a law requiring a biennial auto emission control in-
spection program. The law requires that vehicles registered in the
metropolitan area show evidence of compliance with emission control re-
quirements prior to license renewal. The program operated on a volun-
tary basis during 1974 and 1975, and became mandatory on July 1, 1975.
DEQ operates seven motor vehicle emission inspection centers and one
mobile unit. A total of $3.4 million is budgeted for the 1981-83
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biennium to operate the inspection program. The program is totally
supported by a $7 certificate fee (66) .
The function of an inspection/maintenance test is to identify those
vehicles which pollute excessively and need remedial maintenance.
While new vehicles must meet stringent emission reduction standards
when they leave the factory, these pollution control systems, like
other vehicle equipment, require regular maintenance to keep them
operating at peak efficiency. In Portland, the test fails approxi-
mately 35% of al l cars and identifies 80% of the vehicles emitting GO
and VOC in excess of federal emission standards.
EEQ augments i t s inspection program with a fleet program which allows
licensed fleets to self-inspect their own vehicles. There are current-
ly 45 licensed self-inspection fleets. To qualify, a company or gov-
ernment agency must have approved exhaust analysis equipment and i t s
employees must complete a DEQ-ope rated training session.
The findings of an EPA study indicate that the Portland inspection pro-
gram achieved emission reductions of 34% for CD and 24% for VOC in
1975-77 model cars over a one-year period. The program is projected to
be sufficient to achieve the EPA's minimum requirement of a 25% reduc-
tion in both 00 and VOC emissions by December 31, 1987 (36) .
4. Parking Restrictions. The transportation element of the Portland
Downtown Plan, which was adopted in 1972, calls for the development of
a parking and circulation plan to facil i tate the reduction of automo-
bile travel, to improve vehicular circulation, and to increase mass
transit use and pedestrian and bicycle travel in the core area. The
resulting Downtown Parking and Circulation Policy was adopted in 1975.
The most prominent feature of this policy was the adoption of a limit
of approximately 39,000 on the number of vehicular parking spaces per-
mitted. This was based on an inventory of the existing and committed
spaces. The policy also provides for a review of the parking l id every
three years to assure that i t is consistent with the Downtown Plan's
goal of continued economic vitality in the core area (48).
The number of downtown parking spaces has remained fairly stable since
1975 as the construction of new spaces has offset the loss of others.
There has been a significant reduction in the number of curb spaces
with a corresponding increase in the spaces in off-street garages.
There has also been a shift of available spaces from sane segments of
the core area to other segments.
The state implementation plan for carbon monoxide includes continuation
of the parking lid, with a maximum level of 40,855 spaces. The city
parking manager is required to update the inventory of available spaces
on a regular basis.
5. Transportation-Rejlated Programs
a. Auto-related programs. Transportation strategies for the
Portland area include many steps aimed at reducing congestion and
speeding the flow of traffic. As these goals are met, auto emis-
sions are reduced as well because of shorter total running time
for automobile engines and because of less time spent idling.
Strategies implemented to achieve these ends include:
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Ramp Metering — Ramp metering was established on 1-5 North be-
tween Portland and Vancouver in January, 1981. The meters have
reduoed afternoon peak-hour travel times by 50% and hydrocarbon
emissions have been lowered by approximately 100 kilograms per
day. Ramp meters will also be installed on the Banfield Freeway
as part of freeway construction that accompanies building of the
Banfield Light Rail Line. Metering is being studied for the Sun-
set Highway, 1-5 South to Tigard, and 1-205.
Traffic Signal Computerization — Computerized traffic signals
have been instituted on several major arterials and the Transit
Mall. The City of Portland has developed a five-year progran to
interconnect signals on a citywide basis with a goal of reducing
stops and delays by 15%. The program is scheduled to be fully
implemented by 1986.
Highway Improvements — A number of construction projects are
planned to improve traffic flow on Portland area roads. Included
are reconstruction of the 1-5 freeway interchange near the Colum-
bia River and construction of a new Slough Bridge, circulation im-
provements in the Hollywood area, an Oregon City bypass, improve-
ments of the Yeon/Vaughn corridor in Northwest Portland, and im-
provements to McLoughlin Blvd. Although these projects are
listed in current plans, funding for sane of them is not yet
available.
Other Reductions in Vehicle Miles Travelled — Metro adopted a Re-
gional Transportation Plan in June, 1982 to serve as a guide for
transportation planning until the year 2000. It sets objectives
of minimizing travel by single-occupant autos, minimizing travel
during peak hours, and minimizing t r ip length. The plan, when
fully implemented, envisions an 8% reduction in vehicle miles
traveled with 35% of a l l work trips taken in carpools by 2000 (70,
71).
b. Pedestrian and Bicycle Programs. The 1971 legislature au-
thorized spending not less than 1% of state highway funds on bi-
cycle t ra i l s and footpaths. Since then, 74 miles of bikeways have
been developed in the Portland area. The City's goal is to have
100 miles of designated bike paths in the city by 1985 and to have
5% of a l l work t r ips made by bicycle. An experimental project is
under way in which the city is working with 20 employers in the
area to establish bicycle commuting plans for employees (70, 71).
c. Flex Time Programs. Tri-Met and the City of Portland began
an 18-month progran in January, 1982 to assist businesses in
adopting flexible working hours for employees. This would spread
travel to and from work over more hours of the day, thus reducing
congestion a t morning and evening peak times.
d. Street Sweeping and Cleaning. In 1981, the City of Portland
began a demonstration progran of daily vacuum sweeping of streets
in two areas of Northwest Portland. The project is an attanpt to
determine the effect of such a cleanup on road dust in the air .
However, i t i s not yet possible to t e l l whether the program is ef-
fective in improving particulate air quality.
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Ihe Oregon Department of Transportation has altered winter road
sanding practices in the metropolitan area in hopes of reducing
particulate pollution caused when sand i s stirred into the air by
passing vehicles. The Department of Transportation now uses
cleaner, larger grade sanding materials and attempts are made to
clean up the sand quickly after weather conditions improve.
6. Transit and Ride^r** Fr^nriV"* Like restrictions on downtown
parking, programs to increase use of mass transit and ridesharing are
aimed at reducing the number of single-occupant auto t r ips into the
core area, where concentrations of pollutants are often highest. These
programs focus on work trips because they constitute the largest per-
centage of downtown tr ips. In addition, shifting employees from
single-occupant autos to other modes frees limited core area parking
for use by shoppers and other short-term visitors to downtown.
a) Programs to Increase Mass Transit use. The programs of Tri-
Met and Metro to develop greater use of mass transit have been un-
dertaken as part of transportation planning efforts for the re-
gion. By increasing the percentage of tr ips made by transit , the
number of auto trips is reduaed, relieving congestion and slowing
the need for new highway construction in the urban area. In addi-
tion to these benefits, however, reducing the number of auto t r ips
also has a positive impact on air quality. Hence, transit im-
provements have also become a factor in air quality planning for
the area.
Despite a dramatic growth in downtown employment and office space
between 1976 and 1979, average downtown traffic volume did not
show a marked increase, fluctuating only about 10% between 336,000
and 369,000 vehicles a day. In July, 1979, the last year for
which data is available, 367,000 vehicles were reported entering
and leaving the core area daily.
According to a recent consultant's study published by the City's
Bureau of Planning, the volume of average weekday traffic to and
from downtown is not expected to increase appreciably in the fu-
ture because (a) congestion and capacity limitations on segments
of the major freeway system constrain access to the downtown area,
especially during peak hours, and (b) travel requirements gener-
ated by continued downtown growth can continue to be absorbed by
the public transit system (48).
Tri-Met has made substantial improvements in service during recent
years. Since 1969, average workday transit ridership has in-
creased 230%. Although a decrease was esqperienced beginning in
1981 due to a reduction in gasoline prices, two fare increases,
and very congested peak-hour buses, the trend over the past six
years shows a major increase in ridership (70, 71).
Major steps taken to improve transit service have included: com-
pletion in 1975 of the 22-block downtown transit mall; establish-
ing Fareless Square which allows free rides within the downtown
area; purchase of 262 new buses to enlarge the fleet and increase
service; and development of better transit service in the conges-
ted freeway corridors between Portland and Vancouver.
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1 through 11
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Table 1
POLLUTANT STANDARD INDEX (PSI) AS OF JANUARY 1980
Index Air Quality Pollutant Concentrations(a)
Value Level 3SE £Q2 £Q Q3 EQ9 Description fb.c)
500 Significant harm 1,000 1.0 50 0.6 2.0 Hazardous
400 Emergency 875 0.8 40 0.5 1.5 Hazardous
300 Warning 625 0.6 30 0.4 1.2 Very unhealthful
200 Alert 375 0.3 15 0.2 0.6 Unhealthful
100 Standard 260 0.14 9 0.12 - Good or moderate
a TSP (total suspended part iculates) in ug/m ; other concentrations in ppm
Averaging times, 24 hours for TSP and SOj, eight hours for CO, one hour foi
0., and N0~.
b For pollutant concentrations between the indicated a i r -qua l i ty level and th(
next lower level .
c Unhealthful; Persons with exist ing heart or respiratory ailments shouli
reduce their physical exertion and outdoor ac t iv i ty .
Very unhealthful; The elderly and persons with exist ing heart or lunc
disease should stay indoors and reduce the i r physical ac t iv i ty .
Hazardous; At the emergency level , the elderly and persons with existing
diseases should stay indoors and avoid physical exertion; the general pop
ulation should avoid outdoor a c t i v i t y . At the significant-harm leve l , al"
persons should remain indoors, keeping windows and doors closed; a l l person;
should minimize their physical exertion and avoid t r a f f i c .
Source; "Personal Protection Against Air Pollution,1
1981.
American Lung Association
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Table 2
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(1) ug/m = Micrograms of pollutant per cubic meter of air (microgram = 1/1000
mil li gran)
(2) mg/m = Milligrams of pollutant per cubic meter of air (milligram = 1/1000
gran)
(3) Not to be exceeded on more than one day per year.
(4) 24-hour average not to be exceeded for more than 15 percent of the samples
in a calendar month.
(5) A statistical standard, but basically not to be exceeded more than an aver-
age one day per year based on the most recent three years of data.
(6) The state standard was revised on January 22, 1982.
Source; 1981 Air Quality Annual Report, DEQ.
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Table 7
TSP PORTLAND CENTRAL FIRE STATION 1981
primary standard
Jan. Feb. March April May June July August Sept. Oct. Nov. Dec.
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Table 8
MAJOR SOURCES OF AIR POLLUTION
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Source: DEQ Emission Inventories, 1980 and 1981
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Table 9
TOTAL EMISSIONS IN PORTLAND AQMA























Compiled by the Committee based on DEQ Emission Inventories and personal
communication from Merlyn Hough, Medford-Ashland AQMA Coordinator, DEQ.
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Table 10
FEDERAL EXHAUST EMISSION STANDARDS AND CONTROL
LEVELS FOR AUTOMOBILES SINCE 1973

















*1981 and 1982 GO standards can be waived to 7.0 grams/mile.
# 1981, 1982, and 1983 NOX standards can be waived to 2.4 grams/mile.
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Table 11
POTENTIAL FUTURE VOC REDUCTIONS FROM SOURCES IN THE PORTLAND AREA
1987
Source































Stationary Sources (Little Cost. Feasibility Data Available)
1. Gasoline Vapor from
Barge Loading









































Source; Compiled from METRO Technical Memorandum #37, Cos t -Ef fec t iveness
of Transpor ta t ion /Air Qual i ty Control Measures, Apr i l 1981.
c.
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One major improvement in transit service yet to be realized is
construction of a light rail transit route from Gresham to down-
town Portland along the Banfield corridor. Work on the project
began in September, 1982 and is planned for completion in 1986.
This project is part of a five-year Transit Development Plan which
includes route and schedule improvements and location of transit
centers throughout the area. If al l aspects of the plan are im-
plemented, 1987 levels of transit service would be nearly double
existing levels. Transit ridership would be expected to increase
from 150,000 in 1980 to 315,000 in 1987. Light rail projects are
also being considered for a westside route to Beaverton and a
route along the McLoughlin corridor to Milwaukie. However, except
for the Banfield Light Rail line, funding for these improvements
is not assured (70, 71).
b. Ridesharing Programs. Tri-Met and Metro operate programs to
reduce the number of single-occupant auto trips by combining the
trips in carpools and vanpools. Tri-Met operates a carpool match-
ing service, makes employer contacts and develops promotional cam-
paigns to increase carpooling. It is estimated that about 8%
(50,000) of the tri-county population now commutes in carpools of
three or more people. An additional 68,000 persons ride in two-
person carpools. Of these two groups, 6,000 have been placed in
carpools by Tri-Met's matching service (70, 71) .
Other prograns to encourage ridesharing have included: reserving
500 six-hour parking meters in the downtown area for use by car-
pools which purchase a monthly parking permit; priority lanes for
carpools and buses on major highways, such as those in existence
from 1975-1982 on the Banfield Freeway; special projects to in-
crease carpool use in congested travel corridors, such as 1-5 be-
tween Vancouver and Portland or McLoughlin Blvd. between Oregon
City and Portland; adoption of legislation which limits the l ia-
bi l i ty of employers who arrange carpools for employees; special
programs with about 250 large employers in the area to arrange
specially designed transportation packages combining carpools,
vanpools and transit for employees.
The City of Portland's Swan Island project, funded by a federal
Air Quality Technical Assistance Demonstration Grant, focused on
reducing auto travel in a single, large industrial area with the
specific goal of making further industrial development possible
through pollution reduction. The project combined improved tran-
si t service to Swan Island, an intensive marketing campaign, a
free bus pass promotion and preparation of Employee Transportation
Plans by selected firms on the island. Transit ridership in the
area increased 92% during the study. Traffic levels decreased 14%
while day shift employment rose 11%. Carbon monoxide and particu-
late levels were reduced (75).
7. Education^\ y^rvjj-^p Because of the importance of individuals'
contributions to pollution, public knowledge of air quality issues is
an important factor in reducing air pollution. As envirormental aware-
ness grew in the early 1970s, coverage of pollution issues in print and
broadcast media was extensive, and it is from these sources that many
people still receive most of their information about air quality is-
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sues. Because of the public interest, policy decisions by the EQC, and
emission control programs of DEQ and other agencies do get coverage in
the local press.
To augment this information, DEQ employs a public affairs staff of five
to prepare printed material and answer inquiries from the press and in-
terested citizens. One of the five staffers is assigned full-tims to
work with air quality information. DEQ has devoted particular atten-
tion to increasing public awareness of pollution problems which result
from residential wood heating and backyard burning.
An annual air quality report for public dissemination i s prepared by
DEQ describing the current status of air quality programs in the state
and including a statistical summary of pollution monitoring results
around the state. The most recent annual report contained a special
section on the pollution impact of wood heating.
The only DEQ funding devoted exclusively to providing the public with
air quality information is the salary for the staff parson assigned to
that position and a $10,000 EPA grant for publication of the "Wood Heat
Handbook." This pamphlet describes how to select a wood stove and in-
cludes information about wood stove safety, efficiency and pollution.
There is a limited budget available for publication of other printed
material. In recent years, some state funding was also available for
developing video and audio presentations on air pollution issues. How-
ever, shortfalls in state revenue have eliminated the funds for these
efforts. The governor's proposed budget for the next biennium contin-
ues funding for DEQ public affairs activity at about current levels.
If additional budget cuts become necessary, one half-time position on
the public affairs staff may be eliminated (10).
While other state, regional and local agencies have not developed spe-
cific programs for public education about pollution issues, some of
their information programs do have an indirect impact on air quality.
Projects by Tri-Met and Metro to encourage ridesharjjig, bicycling and
use of mass transit benefit air quality by reducing auto traffic and
congestion. The City of Portland has printed an "Air Quality Handbook"
for al l of i t s employees outlining basic information about pollution in
Portland in the hope that air quality concerns will be kept in mind by
City policy makers.
8. Backyard Burning. The open burning of yard debris i s among the
most controversial sources of particulate pollution in the Portland
area. Precise impacts of this practice on air quality are not known
because of the lack of monitoring sites in residential areas where most
burning occurs, and because of the similarity between yard debris smoke
and smoke from wood stove use. Most major cit ies across the country
have banned backyard burning. However, burning is s t i l l permitted in
Portland, with restrictions.
The Columbia-Willamette Air Pollution Authority (CWAPA) adopted a plan
in the 1960s to phase out open burning in the metropolitan area, begin-
ning with industrial and commercial sources. A ban on residential
backyard burning was imposed by CWAPA in 1970, but public outcry forced
the agency to alter the rules to allow spring and fall burning seasons,
with burning limited only to days with adequate ventilation to disperse
the smoke. These burning seasons have continued ever since, primarily
because there were no alternative methods of disposal.
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In December, 1980, the EQC voted unanimously to ban open burning of
yard debris in the Portland area beginning in January, 1981. Despite a
survey which had found area residents 2 to 1 in favor of a burning ban,
if collection and disposal methods were available, substantial public
and political opposition to the ban developed almost immediately. The
1981 legislature considered, but did not pass, legislation which would
have permanently prohibited EQC from banning backyard burning. A b i l l
approved by the legislature placed a temporary halt to the burning ban.
The new legislation allowed EQC to institute a burning ban after June
30, 1982 if i t was found that: 1) a ban was necessary to meet air qual-
ity standards; and 2) alternative disposal methods were "reasonably
available to a substantial majority of the affected population." In
light of this opposition, the EQC voted to rescind the ban at a meeting
in March, 1981.
Prograns have been underway to develop alternative disposal methods.
Metro began a demonstration progran in 1981, funded by a grant from
EPA, to evaluate possible systems for collecting and processing yard
debris. Ten neighborhood cleanup projects were conducted in the City
of Portland in which yard debris was taken by the public to a central
location, segregated into drop boxes and transported to a processing
s i te . In Clackamas County, garbage collection franchise ordinances are
being altered to address collection of yard debris in the county's un-
incorporated areas. Beaverton, Oregon City, Gladstone, West Linn, Lake
Oswego and Troutdale have implemented or tested yard debris collection
systems (80).
Four locations for collecting and processing yard debris into useable
fuel and mulch have been established by private firms in the area.
These centers would have the capacity to process over 400,000 cubic
yards of debris annually (80). A 1980 DEQ survey indicated that 80,000
to 100,000 cubic yards per year were being burned by area residents
while an additional 400,000 cubic yards per year were being deposited
in area landfills. Therefore, the developing debris processing system
eventually should - be able to accommodate al l of the debris now being
burned as well as some of the debris that has been filling critically
short landfill space (74).
The Metro Yard Debris Steering Committee, made up of representatives of
local jurisdictions, met in June, 1982 to address the issue of whether
alternative disposal methods are "reasonably available." The steering
committee's final report was published in March, 1983 (see full
discussion in Section V., H).
V. DISCUSSION, CONCLUSIONS AND RECOMENDATIONS
A. I n t r o d u c t i o n
I t has been nearly two decades since the first federal Clean Air Act in
1963, and the State of Oregon is a long way into the process of implement-
ing air pollution controls. In general, the air quality in Portland is
quite good. Major progress has been made in reducing carbon monoxide which
was the main pollution problem affecting this area. However, there contin-
ues to be a small number of violation days for the CO and ozone primary,
and the TSP secondary standards. The current state implementation plans
appear to make attainment of federal standards by 1987 feasible, especially
in view of the recent slow down in the general economic growth of the re-
gion.
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Your Committee did not evaluate the nationwide impact of air quality
regulation on economic development. I t would appear that the overall eco-
nomic health of Oregon and the Portland area, in comparison with other
states and metropolitan areas, has not been adversely affected by air qual-
ity legislation. In fact, the area's image of good overall air quality may
have been a positive factor in past economic and population growth for this
area. Your Committee found no convincing evidence that air quality con-
trols by themselves were an economic deterrent at the state level (see Sec-
tion V, E).
Many of the issues involved in air quality are both complex and contro-
versial. The Committee found i t impossible to cover every aspect and rami-
fication of a l l such issues in this report. A decision was made to address
those issues which seemed of major concern to the community and might have
the greatest impact on i t . Conclusions and recommendations are presented
at the end of each issue section.
A number of the strategies, many of them transportation-related, which
have a smaller or subsidiary effect on air quality and are included in Ore-
gon's state implementation plans, are described in Section IV, B. Although
your Committee generally supports the implementation of these programs, we
have chosen to discuss in this report strategies expected to play an impor-
tant role in reducing air pollution in Portland in the near future.
While the charge to the committee included taking into account poten-
t ia l physical degradation to structural forms and natural systems, your
Committee was not presented with evidence that any of these potentially
serious environmental problems was present in the Portland AQMA due to air
pollution. Since acid rain is not considered a potentially serious problem
in the Northwest, this issue will not be discussed despite i t s seriousness
elsewhere in this country. Also, we were unable to answer important ques-
tions such as, "Is the public health of the Portland area currently better
due to improvements already achieved in air quality?" due to the lack of
any available data.
B. Federal Air 0*^ *1 i ty Standards — Discussion
Federal air quality standards were set at levels intended to protect
even sensitive groups and to allow a margin of error below lowest levels
known to cause significant disease or harm. While i t is possible to deter-
mine levels at which risks are unacceptably high, i t is difficult to deter-
mine at what level risks become insignificant. Consequently, in setting
standards i t was necessary in large part to extrapolate from an area of
measurable high-level risks to an area of uncertainty where low level or
absent risks cannot be measured precisely. I t also may be impractical or
impossible to achieve a state of "no risk" as opposed to "acceptable risk."
Government, industry, and private citizens routinely accept seme risk of
disease and even death in many activities, often for purely economic bene-
f i t s . For example, federal laws mandating manufacture of automobiles with
better gas mileage have strongly encouraged a trend toward smaller cars,
even though this trend could result in thousands of additional deaths from
auto accidents annually.
Congress dealt with the problems inherent in the standard setting pro-
cess by asking committees of the National Academy of Sciences to study a l l
available information on the health effects of air pollution. The EPA then
used the findings of these committees as the basis for the present air
quality standards. Because of the limitations of available data, even ex-
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perts are prevented from rigorously determining if current standards pro-
vide an adequate margin of error. Your Committee has neither the resources
nor the expertise to evaluate fully the margin of error provided by current
standards. A cursory examination, however, has indicated that the process
used for determining these standards enjoys general support, witnesses
stated that most experts agree that the standards are the best that can
reasonably be achieved given an imperfect information base. The National
Academy of Sciences (NAS) is generally viewed as the nation's most respect-
ed and prestigious body for review of scientific material. In fact, the
process of utilizing a NAS review of relevant scientific information is
used frequently in federal policy making, whenever policy decisions must be
made on highly technical subjects (e.g., nuclear power, medicine). It ap-
pears that given the attendant uncertainty in judging the level at which
harmful effects result from air pollution, the EPA chose the seemingly pru-
dent approach of erring on the side of caution.
In view of the complexity of the standard-setting process and the con-
cept of relative risk, those who would propose substantial changes in air
quality standards should do so with caution. Even so, a program costing
billions of dollars annually, which is based upon standards generated in a
climate of scientific uncertainty, may not have been perfect upon first im-
plementation. Since available data on the health effects of air pollution
was expected to improve with time, the law clearly states that each stan-
dard must be re-evaluated periodically and must be revised if new scienti-
fic information so dictates. Fine tuning of the standards may be necessary
and, perhaps even expected, particularly if it is firmly based on emerging
scientific and economic data.
The national ambient air quality standards are a critical element of
efforts to control air pollution, since nearly all other programs and reg-
ulations are established with these standards as a basis. Compliance with
the standards is the goal which most control programs seek to achieve.
Progress toward meeting the standards is the common measuring stick for de-
termining the success of these efforts.
As a result, it is nearly impossible to evaluate existing and proposed
regulatory programs without first assessing the appropriateness of the na-
tional ambient standards. As stated, this is not a task for which your
Committee was equipped. However, given the general support expressed by
witnesses for the existing standards, it seems appropriate to utilize the
national ambient standards as a broad, albeit imperfect, definition of ac-
ceptable pollution levels, not to be exceeded. In addition, progress to-
ward meeting these standards can be used as a reasonable measurement of the
effectiveness of control programs. This is the approach your Committee has
taken in reviewing air quality management in the Portland area.
1. Conclusions
a) The process by which the National Ambient Air Quality Standards
were set appears to be adequate.
b) The resultant Ambient Air Standards provide adequate protection
for the public, particularly when relative risks and difficulty in
measuring low-level effects are considered.
c) The public should expect and be encouraged to accept adjustments
in these standards based on emerging scientific information.
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d) Oregon can provide adequate protection for the public health by
implementing only those control programs necessary to meet Nation-
al Ambient Air Quality Standards.
e) Additional control programs, not necessary for protection of pub-
lic health, may be desirable to prevent the significant deteriora-
tion of current air quality, or when factors such as nuisance
abatement or improvement of traffic flow are the major considera-
tions. Moreover, further controls may become necessary to allow
for economic growth in the region (see discussion in Section V.,
E).
C. Proposed Relaxation of Federal ptanc^rc^ - Discussion
A heated debate was waged in the 1982 Congress over whether sane Clean
Air Act standards, particularly auto emission standards, should be relaxed.
Although the debate reached a stalemate during the 97th Congress, some ac-
tion will be required this year (1983) since major portions of the Act have
expired.
One of the proposals put forth by General Motors was that National Air
Quality Standards be permitted to be exceeded five days a year rather thanjust one or two, as is now permitted, before an area is considered in non
attainment. Others sought to do away with inspection/maintenance programs
and to delay implementation of high standards. In addition to these ef-
forts, new issues not addressed under the existing Clean Air Act have emer-
ged. The most important of these are the acid rain problem and diesel en-
gines. In the atmosphere of political tradeoffs and compromise that affect
the making of federal law, i t was reported to your Committee in 1982 by
Rep. Ron Wyden (D-QR) that attempts to reach a compromise on national and
international problems such as acid rain control might raise arguments to
relax certain standards, such as auto emmissions of CO, in exchange for
legislation to control acid rain. This sort of compromise would affect the
Portland airshed, which is now not affected by acid rain, if in exchange
for legislation controlling the la t ter , more CO (or VOC) were allowed to
enter the airshed.
Changes in the federal standards pertaining to ambient air quality
would have significant implications for Oregon. Since the Portland AQMA
has made significant progress toward meeting standards, any relaxation of
these standards would allow this area to reach attainment with fewer and
less restrictive strategies, and would allow for a larger growth cushion.
Any relaxation might also increase our average pollution levels, as would
the changing of the definition of non attainment from the current two vio-
lation days to as many as five days annually. Since Portland's violation
days are usually sharp peaks associated with adverse meteorologic condi-
tions, this would make i t considerably easier to be in attainment. Al-
though Portland's average values for most pollutants are quite good, i t
must be recognized that increasing the number of allowed violation days
could result in an incremental increase in the average. The reason for
this i s that in order to avoid a violation by an occasional sharp peak, our
average levels must be kept quite low.
The relaxing of Federal Auto Emission standards would have a detrimen-
tal effect on Portland's current strategies for achieving attainment. The
state implementation plans prepared by DEQ rely quite heavily on improved
auto emissions in achieving goals for carbon monoxide and ozone by 1987.
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Therefore, changes in auto emissions standards would require other more
complex strategies to be substituted in order to reach the required levels.
1. Conclusion
Relaxation of auto emission standards would have a detrimental effect
on maintenance of air quality in the Portland area.
2 . Reccrnnendation
Present vehicle emission standards mandated in the Clean Air Act should
be continued as scheduled.
D. Institutional Framework - Discussion
The charge to this Committee asked, "Is there currently a comprehen-
sive, workable and coherent air pollution control policy in use as a guide
for decision making in the Portland area?" Although there is no single air
pollution control policy for the Portland area, there is a comprehensive
policy-making process. The policy-making process for air quality in Port-
land operates on the federal, state and local levels. Despite the complex-
ity of the framework, i t appears that the plan represented by the implemen-
tation of standards set by the Clean Air Act, in conjunction with standards
set by Oregon law, does give Portland at least a "workable" system for air
quality policy decisions.
The key organization in this system is the DEQ; thus Portland i s very
dependent upon a state organization to assure protection of i t s air qua-
l i ty . Most witnesses before the Committee highly commended DEQ's perform-
ance. However, funding cuts at the federal and state levels have affected
DEQ operations during the past year, largely in the enforcement area, ac-
cording to testimony from DEQ representatives. To date both Republican and
Democratic administrations at the state level have seen to i t that DEQ was
adequately funded. The Portland area will continue, under the current pol-
icy framework, to depend upon state allocation of funds to DEQ in order to
protect i t s air quality.
While continued funding of DEQ and i t s continued responsibility for
monitoring Portland's air quality according to existing federal standards
appear to present a workable system, no plan now existing can be called
"comprehensive" because of the inherent difficulty in satisfying competing
local interests.
One unresolved problem concerns competing interests across state lines.
According to DEQ, the Portland airshed received approximately 15% of i t s
VOC emissions from Clark County. The figure represents about the same dis-
tribution of pollutants as population; auto emissions break down in a simi-
lar fashion. At this time, there is no auto inspection program operating
in Clark County. There does not seem to be a local, interstate body now
constituted which can deal with these emissions in a formal way. The only
such body which is now constituted to deal with interstate issues in air
quality is the Bi-State Policy Advisory committee, which is more a forum
for discussing mutual local interests than a body empowered to make deci-
sions about pollution control strategies.
Another area not coherently organized under the current institutional
framework is the management of competing local or regional interests. The
recent attempt by a regional organization, Metro, to locate a garbage burn-
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er in Oregon City exemplif ies the impact that local pressure can have on a
project which has the approval of state and regional authorities. Citizen
concerns over the potential for emissions from the proposed burner drew a
large enough opposing force to vote down the burner in several ballot mea-
sures. This occurred despite the fact that DEQ was willing to grant an air
quality permit to the project.
To a large extent, effective air pollution control depends on the coop-
eration of local constituencies, rather than on the activities of state and
regional authorities. This is true because air quality is affected by
seemingly unrelated decisions made by local constituencies and also because
air pollution control mechanisms sometimes create other problems which must
be dealt with by local jurisdictions. For example, strategies intended to
reduce the congestion of automobiles in downtown streets have an effect on
auto emissions. A backyard burning ban would reduce air pollution by par-
ti culates, but would require alternative solid waste disposal mechanisms in
order to be effective. Such mechanisms in turn affect local sites for
waste disposal, and so forth. Thus, a completely coherent and workable air
pollution control policy may not be possible without reducing local con-
trol.
Given the need to foster cooperation of local interests, your Committee
has viewed with considerable interest the working of the Portland Air Qua-
lity Advisory Committee, which was formed to advise the DEQ and Metro on
the state implementation plans for attaining and maintaining state and fed-
eral standards for CO, ozone, and TSP. The advisory committee's official
mandate ended with the adoption of the state implementation plans. How-
ever, the representative nature of the group as well as its experience in
recommending control strategies and considering health, economic, social
and energy impacts of those strategies over a period of years makes it a
valuable resource in the Portland area. There is no other single source
where representatives of business, city and local jurisdictions; the public
at large; and environmental advocacy organizations meet on a regular basis
with those responsible for implementing policy on air quality issues. In
addition, the committee had three invited members, non-voting, from Wash-
ington state, and had as a goal the fostering of interstate coordination of
policies. Another important quality which the advisory committee seems to
have had in this context is the flexibility to take up new air quality is-
sues as they arise, perhaps more flexibility than a government agency con-
cerned with implementing existing policy would have.
1. Conclusions
a) Despite the complexity of the process of air quality decision and
policy making, the results for the Portland area have been very
good. The state implementation plans have broad-based approval
from the various constituencies involved, and good progress toward
compliance with federal standards i s occurring.
b) A formal means of continuing to promote institutional cooperation
and coordination between local jurisdictions for air quality pro-
tection is advisable for the Portland area. Such a means should
include bi-state and public-at-large representation.
2 • ReccBosrvfoi" i on
The Portland Air Quality Advisory Committee should be constituted as a
permanent advisory committee to DEQ and Metro.
CITY CLUB OF PORTLAND BULLETIN 57
E. Economic Aspects of Air Quality ~ Discussion
The efforts undertaken in the last decade to clean up the nation's
pollution have been quite costly. A report published for the EPA in 1979
estimated that the total cost for control of air and water pollution be-
tween 1977 and 1986 will be about $360 billion (in 1977 dollars). Two-
thirds of this total ($229 billion) is devoted to air pollution under pro-
visions of the Clean Air Act. Capital investments for federally funded air
pollution controls will total about $81 billion during the period. The re-
port estimated the annual cost for air pollution controls in 1977 to be
$14.3 billion. Since motor vehicle emissions are a major source of pollu-
tion, efforts to reduce these emissions have been particularly earnest —
and costly. In 1977, consumer investment for vehicle pollution controls
was an estimated $3 billion, nearly 4% of total consumer spsnding on motor
vehicles and parts that year (39). Although these figures give sane indi-
cation of the magnitude of the cost of cleaning up the air nationally, no
such cost breakdowns are available for Oregon or Portland.
Other aspects of the economic effects of air pollution control have
been studied in Oregon. Of particular importance is the impact that the
costs and difficulty of pollution abatement have on growth and development
of the region's economy. Standards set by EPA apply nationally and compli-
ance with the standards does not seem to put Oregon at an economic disad-
vantage compared to other parts of the country. While considerable leeway
is left to the states in determining specific strategies, in practice, the
similarities between prograns in different states outnumber the differen-
ces. In the Portland area specifically, your Committee discovered only one
instance where Oregon's requirements for industry were significantly dif-
ferent from those in Washington. "Major" new sources of industrial emis-
sions must conduct a rather extensive analysis of the effects of new emis-
sions (as detailed in Section IV, B-l). An industrial source is deemed
"major11 if i t emits above a certain level for specified pollutants. In
Oregon, "major" source studies are required beginning at a level of emis-
sions considerably lower than in Washington. One witness told your Commit-
tee that the more stringent rules for sane pollutants, particularly TSP,
amount to a significant competitive disadvantage to Oregon in trying to at-
tract new industry. Other witnesses, however, stated that even the emis-
sion level specified in the Oregon rules is high enough to exempt the ma-jority of new industrial sources. None of the witnesses interviewed had
knowledge of any instance where a company had decided not to locate in Ore-
gon because of air quality regulations.
The failure of an area to gain attainment with national ambient stan-
dards, however, does have important consequences for local economic devel-
opment. No new sources of industrial emissions can locate within a non-
attainment area unless they are compensated for with an emission offset or
growth cushion. The effects of various strategies for managing economic
growth in a non-attainment area were assessed in a 1980 study for the City
of Portland (33) . The study was conducted by a private consulting firm and
funded with a grant from EPA. The study recommended emission offsets and a
banking progran for emission reductions as acceptable and feasible methods
for creating room in the airshed for new industrial emissions. Under this
strategy, a new source is required to provide reductions of existing emis-
sion to "offset" the new emissions to be created. This can be done by pur-
chasing additional control equipment for existing industries, or otherwise
arranging for emission reductions. An existing industry can reduce emis-
sions more than required and "bank" the additional reduction for future use
or for sale to another party. The EQC adopted these offset and banking
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strategies as part of the state implementation plans. The study estimated
employment growth to be 155,000 new jobs in the region between 1977 and
1987, if no additional regulatory constraints were adopted. Requiring in-
dustry to pay the costs of obtaining offsets in addition to providing other
required emission controls was projected to reduce employment growth by 3%,
or 4,000-5,000 jobs. (Note: These projections were developed during a
period of heady growth and did not anticipate the current economic slow-
down. Hence, the impacts are likely to be of lesser magnitude than indi-
cated. The overall decline in economic activity has most likely resulted
in emission levels significantly lower than projected. This is an example
of how emission projections, and resulting control programs, are very de-
pendent upon assumptions which may not turn out to be accurate, despite
careful analysis and planning.)
The EQC has adopted a growth cushion strategy in the state implementa-
tion plan for ozone. Emissions throughout the region are reduced to a lev-
el beyond that needed to attain national ambient standards. This creates a
"cushion" of emission reductions that can be allocated to new point sources
on a first come, first served basis. DEQ projects a growth cushion of
about 1% to be available for VOC emissions by 1987. Because "worst case"
assumptions were used in projecting the cushion, the estimate i s conserva-
tive. Actual emissions in 1987 may provide more than a 1% cushion. Mean-
while, the 1% margin (1,700 kg/day) is being parceled out by DEQ to new
sources, with approximately 700-900 kg/day already allocated. The growth
cushion is split 85%-15% between the Portland and Vancouver portions of the
AQMA, based on population share and contribution to total VOC emissions(16, 56, 71).
Several alternatives are available to increase the available growth
cushion for VOC emissions, if needed. Two strategies appear particularly
promising: a) control of fugitive gasoline vapors as fuel is pumped from
service station tanks to motor vehicles; and b) changing the vehicle in-
spection program to require annual, rather than biennial inspections and
maintenance. Table 11 l i s ts potential additional VOC emission control
strategies with their projected benefits and costs.
A key question to be answered is where to place the direct burdens for
creating roan in the airshed for new industrial sources: on the potential
new sources, on existing industries in the region, or spread among a l l of
the existing pollution sources in the region, both industrial and indivi-
dual. DEQ has chosen to use a combination of these approaches, suiting the
strategy to the particular requirements of each pollutant.
Is there parity now in controls required of industrial and individual
polluters? Witnesses from a broad spectrum of viewpoints agreed that a
disproportionate share of the control burden i s now shouldered by industry,
which has, through successful point source regulation, greatly reduced i t s
contribution to the airshed's pollutants. The industrial sources do re-
quire continued attention to insure that existing controls are not compro-
mised, and to assure that control requiranents are applied to new station-
ary sources. However, i t seems clear that the next stage of pollution
abatement from area sources will involve individuals, far more than i t has
in the past ten years. Additional incremental increases in emission reduc-
tions from industrial sources would be extremely expensive, approaching the
point of diminishing returns. (In the long run, the individual consumer
does, in any case, pay for the cost of industrial pollution control through
higher costs for goods.)
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Public education will play a major role in the implementation of this
shift in policy. At present there appears to be a slim budget for air qua-
li ty education within the DEQ, and l i t t l e earmarked elsewhere. After 18
months of study, i t has become clear to the members of this Committee that
the information base on air quality is exceedingly complex. As the public
is asked to assume a larger role in preventing pollution, efforts at educa-
tion will need to be increased.
Direct regulation of the individual polluter in Oregon has so far been
limited to the biennial vehicle inspection program, some transportation
strategies and seme limitations on backyard burning. The easiest, cheapest
and most effective strategies for achieving further reductions seen to l ie
with regulation of area sources, particularly auto emissions, wood stove
emissions and backyard burning emissions. The main impacts of these con-
trols will be on the individual area resident.
Two other important points were raised in your Committee's discussions
of the economic impacts of air quality. First, i t should be noted that
even the so-called "clean" industries contribute significantly to pollution
problems. For example, the motor vehicle traffic generated by large num-
bers of employees traveling to and from a large electronics plant, creates
considerable emissions of VOC and CO. (Industries or commercial operations
which attract large numbers of autanbiles are required to obtain an indi-
rect source permit from DEQ.) The electronics manufacturing process also
contributes a substantial level of VOC emissions resulting from use of
paints and cleaning solvents.
Second, the Portland area has achieved an image of natural attractive-
ness and livability. This image was mentioned by witnesses as an economic
asset, because of i t s role in attracting new firms and new residents, and
because of the region's important tourist industry. Maintaining or improv-
ing Portland's air quality is an important factor in protecting this image.
Your Committee feels that aggressive efforts to comply with national ambi-
ent standards should continue to help maintain this intangible asset.
1. Conclusions
a) Air pollution control strategies in the Portland area have not
placed the Portland area at an economic disadvantage relative to
other areas.
b) Since it is necessary to comply with federal air quality stan-
dards, the margin for economic growth in the Portland area is po-
tentially limited.
c) Industry has been heavily and successfully regulated, with a re-
sultant reduction in air pollution. Further regulation necessary
to meet federal standards will have a greater impact on individual
polluters than in the past.
d) Additional emission reductions, if needed to allow for economic
growth in the region, will come largely from controls of area
sources like transportation and vegetative burning. This approach
lends itself to use of a growth cushion strategy, when dependable
projections of emissions reductions are available. However, off-
sets and emission banking are valuable options which should be
used as well.
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F. Vehicle Inspection/Maintenanrp Program
Oregon was one of the nation's pioneers (along with New Jersey and Nev-
ada) when, in 1975, the state began a mandatory biennial inspection and
maintenance program for autos registered in the Portland area. Many other
states are now implementing similar programs as a result of amendments to
the Clean Air Act which allow a five-year extension of the 1982 deadline
for attainment of ambient pollution standards. Establishment of an inspec-
tion program is a prerequisite for gaining a deadline extension from the
EPA. Inspection programs were to be in operation in 28 states by January,
1983, nearly a l l of them requiring annual vehicle inspection. The state of
Washington started an annual inspection program in the Seattle area in
January, 1982 (13, 66) .
The biennial inspections in Portland have been effective in reducing
vehicle emissions by as much as one-third. An EPA-funded study in 1980
compared emission levels of vehicles in Portland with those of vehicles in
Eugene where no inspection program exists. Average vehicle CD emissions in
Portland were 34% below those in Eugene, and vehicle VOC emissions were 24%
lower. These emission reductions resulted in substantially lower overall
concentrations of the pollutants in Portland's airshed — 15-25% lower for
CD and 25-30% lower for ozone (VOC emissions are a major contributor to
ozone pollution) (36, 70, 71) . The study also indicated that emission lev-
els begin to rise again after the inspection and required maintenance. The
performance level of the engine and i t s emission control equipment deteri-
orates through use and wear, causing emission levels to increase. Within
one year from the vehicle inspection, VOC emissions had climbed nearly to
pre-inspection levels. The increase in CO emissions was slower, but did
show sane increase after one year. I t i s estimated that a program of an-
nual, rather than biennial inspections and maintenance would result in an
additional 10% drop in ambient 00 concentrations and as much as a 20% fur-
ther reduction in ozone levels (36, 70, 71).
DEQ has not pursued an annual program because the biennial inspections
are projected to bring Portland into attainment with ambient standards for
CD and ozone prior to the 1987 deadline. An annual program, however, would
further reduce auto emissions and thereby improve ambient air quality.
This would create an additional growth cudiion, primarily in VOC, which
could be dedicated to industrial expansion, economic growth and population
growth, or to allow cutbacks in other more costly emission control efforts.
A $7 certificate fee allows the existing biennial program to be self-
supporting, and this is expected to hold true for an annual program as
well. Though detailed cost estimates are not available, EEQ believes that
an annual inspection program would require only an approximate 50% increase
in the number of emission-test employees. Total cost of the annual program
would be much less than twice the cost of the existing program, while twice
the revenue could be collected. I t i s possible, therefore, that the cur-
rent $7 fee could be reduced in an annual inspection cycle, or that the in-
spection program could become a source of revenue to support other emission
control programs. (Fees for other inspection programs across the country
range from $2.50 to $12.00.)
Enforcement of an annual inspection program has been viewed as a poten-
t ia l problem by DEQ. The current program is tied to the state 's biennial
auto registration, so that vehicle owners cannot renew their registration
without producing a certificate of compliance with DEQ inspection. En-
forcement of an annual program would have to take another form since i t
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would no longer coincide with the auto registration cycle. Presumably, mo-
torists would have to display sane sort of sticker on the vehicle or l i -
cense plate indicating compliance with the test procedures. Enforcement of
the inspection requiranent could only be effective, however, if motorists
perceived a risk of being cited by police for failure to display the com-
pliance sticker. Enforcement cooperation from local police agencies,
therefore, would be essential to the success of an annual inspection pro-
gram.
An inspection progran for the Clark County area of Washington was plan-
ned to begin in 1982, at the same time that the Seattle program took ef-
fect. Washington had contracted with a private firm to operate i t s inspec-
tion programs, and plans for the Clark County program had proceeded so far
as to include contract specifications for the private operator. The EPA
had a late change of heart, however, and decided to exempt the Vancouver
area from the inspection requirement, in spite of the fact that Clark Coun-
ty is not in attainment with the primary ozone standard. As grounds for
i t s ruling, EPA cited the fact that the existing inspection program in
Portland is projected to bring the Portland AQMA into attainment by 1987.
An inspection requiranent for Vancouver, said EPA, was therefore not neces-
sary.
About 16% of the total AQMA population lives in Clark County. Clark
County is the source of 17.5% of the area's VOC emissions from autos.
While no precise figures are available, i t is believed that Clark County's
contribution to total CO emissions also falls in the 10 to 20% range (11,
56). The fact that nearly one-sixth of the area's population is exempted
from the inspection requiranent raises serious questions of equity. There
is also a question of whether the area is missing an opportunity for a
simple, inexpensive and effective way to achieve further emission reduc-
tions, since the framework for an inspection program in Clark County is
already in place. Additional emission reductions achieved in this manner
could create a larger growth cushion in the airshed for industrial expan-
sion, economic growth and population growth, or could allow cutbacks in
other more costly emission control efforts.
1 . ffiyy-.^iifajons
a) The existing biennial auto inspection program, together with other
components of the present state implementation plan, appears to be
sufficient to bring the area into attainment with standards.
b) Conversion to an annual inspection program affords an opportunity
for further reduction in emissions at relatively low economic and
social cost, to create roan in the airshed in the event that cur-
rent controls fail or to accommodate additional emissions from
expansion of industry in the region.
c) The failure of EPA to require an inspection program in Clark Coun-
ty was both unfair and unwise. Since vehicles in Clark County
contribute significantly to the area's pollution problem, they
should not be exempted from an emission control effort which is
mandatory in Portland and has proven benefits.
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2. Recomnendations
a) Annual emission inspections for vehicles in the Portland area
should be given a high priority, if the need arises to meet stan-
dards or to permit industrial growth in the area.
b) Oregon citizens and officials should begin immediately to actively
encourage adoption of an equivalent inspection program for Clark
County.
G. The Role of Fine Particulates
Several sections of this report have pointed to the problems posed by
the fine particulate component of TSP, which is more likely than i t s larger
counterpart to affect human health and which also contributes significantly
to visibility problems because the small particles have a light-scattering
effect. The health effects stem from the small size of the particles.
Those under 15 microns are considered inhalable, while those of less than 2
microns are considered respirable, i . e . , capable of penetrating the lower
respiratory tract. Under current TSP standards, a l l particles — and they
range in size from less than one micron to 500 microns — are measured by
weight. This tends to mask the contribution of the more dangerous fine
particles. In Portland, fine particles account for about 30% of the TSP by
weight, but are in fact the numerical majority. I t also i s important to
note that although the Portland AQMA meets the primary (health) standards
for ISP, i t is designated as in non attainment for secondary particulate
standards. Therefore, sources of pollution which contribute to TSP are of
concern.
Because of the concern about health effects of respirable particles,
the EPA is considering changing the particulate standard to one based on
fine, not total particulates. Under the current standards, Portland's con-
trol strategies will necessarily focus on controlling soil and road dust
since these are the main sources of TSP as currently measured. However, if
the standard is changed to a fine particulate standard, the main concerns
will shift to controlling vegetative burning and auto exhaust.
Road and soil dust plus vegetative burning far overshadow industrial
sources of TSP. Dust accounts for most of the larger particles, while veg-
etative burning plus auto and particularly diesel exhausts are the greatest
contributors to fine particulates in Portland. There is currently no in-
spection program to reduce particulate emissions from diesel engines. Die-
sel engine exhaust contains 30-100 times as much TSP as gasoline engines.
Currently the motor vehicle fleet contains only 3-5% diesel engines; de-
spite emissions 30 times greater than other motor vehicles, there are so
few diesels that they are not considered a serious problem. Estimates in
1980 indicated that diesels would grow to perhaps 15% of the motor fleet by
the end of the decade. Recent trends however indicate that this projection
may be too high (68). In addition to an increase in the percentage of die-
sels in the fleet, emissions from diesels could pose a problem. If the am-
bient air standard for TSP is changed to a fine particulate standard, emis-
sions from diesels will become more important since 90% of them are respir-
able.
EPA has been slower to implement auto emission standards for particu-
lates than for CO, VOC, and NO , presumably because of the relatively lower
contribution of automobile exhaust to total particulates compared to CO,
VOC, and NOx.
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A particulate emission standard for autanobiles of 0.6 gm/mile was im-
plemented by the EPA for 1982 model years. This standard was relatively
easy for manufacturers to meet with minor engine modifications.
A parti culate standard of 0.2 gm/mile was scheduled to be implemented
for 1985 model years, but may be delayed until 1987 model years. It is
argued that this standard is considerably more difficult for manufacturers
to meet because of the need to employ particulate trapping devices. How-
ever, delay in meeting the standard could have serious consequences for
fine particulate levels in the airshed if the size of the diesel fleet in-
creases significantly.
1. Conclusions
a) Although the TSP levels have been relatively stable in recent
years, the contribution of fine particulates is increasing due to
increased vegetative burning and vehicle exhaust (especially from
diesel engines).
b) Fine particulates represent a potential health hazard as they are
respirable. They also impair visibility.
c) A strategy of controlling road dust, while helping to meet
existing standards for total suspended particulates, will have
little impact on health and visibility.
d) Further regulation of vegetative burning, especially of wood
stoves and backyard burning, may be necessary to comply with a
fine particulate standard, if one is established.
2. Recommendations (See also recommendations on wood stoves and backyard
burning.)
a) A national fine particulate standard based on best scientific data
should be adopted.
b) Federal diesel emissions standards for particulates should be im-
plemented in a timely manner.
H. Backyard Burning
Open burning of yard debris contributes only about 1.5% of the overall
particulate pollution in the Portland area, and a source of that magnitude
would not normally be viewed as a major pollution problem. Just the same,
backyard burning has been the cause of much discussion and controversy in
recent years because of evidence that the impact may be much greater than
indicated by the 1.5% figure.
Some of the reasons for concern expressed to your Committee:
1. Most burning takes place in residential areas where the impact on
people may be more dramatic than the impact of other pollution
sources.
2. The impact may be very localized. While the overall effect on the
airshed may be slight, a yard debris fire may raise pollution
levels over a few neighboring blocks.
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3. DEQ pollution monitoring stations are located primarily in areas
of high industrial emissions and heavy auto traffic, not in resi-
dential areas where they can accurately measure the effects of
backyard burning.
4. The smoke from backyard burning contains particularly high con-
centrations of the respirable particulates that potentially create
the greatest health hazards. If an ambient standard is adopted
for fine particulates, emissions from backyard burning could
become a factor in standard violations.
5. Smoke from backyard burning is viewed as a nuisance by many of
those who do not burn, because the smoke reduces visibility, is an
irritant, causes soiling and sometimes creates unpleasant odors.
The EQC withdrew i ts proposed ban on backyard burning in 1981 because
of intense pressure from citizens, legislators and prominent local offi-
cials. About one-third of the area's residents regularly use burning as a
means of disposing yard debris (62). Opponents contended that the ban
would have placed citizens in an impossible situation, since no alternative
methods of disposal were available. The state legislature, in fact, made
availability of alternatives a prerequisite for any future ban on open
burning.
However, several witnesses told your Committee that no such alterna-
tives are likely to be developed until a burning ban i s in place to act as
a catalyst. In other cities where open burning has been prohibited, public
agencies and private firms have created disposal systans which are simple
and inexpensive. The PAQAC, in testimony supporting a burning ban, said
that private debris-processing operations which have been established in
the Portland area need the guaranteed high volume of material created by a
ban in order to remain viable. This is supported by Metro's study of de-
bris processing alternatives. Metro's March, 1983 report states that four
private firms have established debris processing centers in the area with
the capacity to turn much of the current volume of yard debris into useable
fuel and mulch. "To cover costs," says Metro, the firms "must receive and
process a total of 196,200 cubic yards annually" (80). This amounts to ap-
proximately 40% of the total yard debris now burned or placed in area land-
fil ls. '
The processing centers have the capacity to handle nearly a l l the yard
debris now generated, so i t appears that the need for a means to dispose of
debris has largely been met. The important link s t i l l missing is a system
for collection of the debris. Location of dumpsters at a central collec-
tion site has been tested by local governments in several Portland neigh-
borhoods, and in Beaverton, West Linn and Troutdale (74). While a good
first step, this type of collection may impose hardships on those who do
not have the means to transport debris to the collection si te . A more re-
liable system, providing house-by-house curbside collection, seems neces-
sary. This was successfully tested in Oregon City, Gladstone and Lake Os-
wego (74). Curbside collection by private haulers on regular routes was
shown to be the most economical and convenient method of collecting debris.
One-time pickup costs ranged from $2.50 to $8.00 per household in the
Metro-sponsored tests (80). However, without an adequate incentive for
public participation (such as a burning ban), garbage collectors are reluc-
tant to initiate a separate yard debris collection service. Their ability
to recover capital investment is questionable unless they know that the op-
tion of burning is eliminated.
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I t appears that alternative disposal methods are "reasorably available
to a substantial majority" of area residents, as required by state law be-
fore a burning ban can be imposed. Methods of home debris collection, how-
ever, are not yet widely available. Through a cooperative effort by local
governments in the region, a practical and inexpensive system of home col-
lection could be developed, as evidenced by pilot projects in the cit ies
mentioned above. If steps are taken to init iate a ban on backyard burning,
a one-year adjustment period could be included to allow time for finalizing
collection and disposal plans. A definite date for an end to burning would
provide the needed impetus to ensure the availability of these options.
Implementation of a backyard burning ban would force a change of habit
and some inconvenience on a portion of the area's residents. The ban would
also eliminate a neighborhood nuisance problem, aid visibility and reduce
the risk of injury to public health. I t would help create a margin in the
airshed which could be dedicated to industrial expansion, economic and pop-
ulation growth, or allow the cutback of other more costly emission control
efforts.
1. Conclusions
a) Open burning smoke contributes disproportionately to fine particu-
late pollution, which has the greatest potential impact on health.
If an ambient standard for fine particulates is adopted, open
burning smoke could become a contributor to standard violations.
b) Open burning creates a significant nuisance in local neighbor-
hoods.
c) since backyard burning is only practiced by about one-third of the
region's households, i t is inequitable for the remainder of the
area's population to pay the environmental and social costs of
continued burning.
d) A ban on open burning would provide the impetus for development of
permanent and dependable alternative systems of collection and
disposal.
2. Recommendations
The EQC immediately should move to ban open burning of yard debris in
the Portland area. A reasonable period (we suggest one year) should be
allowed before the ban takes effect, so alternative programs for curb-
side collection and disposal of yard debris can be implemented.
I . Wood Stoves - Discussion
The "energy cris is" of the mid 1970s sent the cost of home heating by
oi l , gas and electricity soaring. This in turn encouraged residents of
areas where firewood is available to turn to wood stoves, either as the
main source of home heating or as a supplement to other heat sources. In
Oregon, where outdoor recreation is a popular pursuit and firewood supplies
are accessible, the growth trend in residential wood heating has been dra-
matic. The amount of wood burned in the Portland airshed has grown from
220,000 cords in 1970 to 400,000 cords in 1982 (67). Currently, more than
half of Oregon's households use wood for some space heating. I t i s es t i -
mated that 3% of the s tate 's households (30,000) will purchase a new wood
stove each year (63).
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This growth in wood heating has had a positive effect on the conserva-
tion of other energy sources and may have saved on home heating b i l l s . But
at the same time, wood stoves have become a serious source of air pollu-
tion, especially particulates and CO. In 1970, residential wood heating
created 4,725 tons per year of particulate emissions. In 1980, that amount
had grown to 8,694 tons (23% of a l l TSP emissions). While the number and
use of fireplaces has remained fairly stable, the number of wood stoves has
increased greatly. As a result, the growth of particulate emissions from
wood stoves has been even more dramatic, rising from 875 tons per year in
1970 to 6,512 tons per year by 1980. Wood stove emissions are projected
to grow to 11,500 tons by 1987. (By way of comparison, industrial sources
of TSP in the Portland area produced 10,300 tons in 1970, with industrial
emissions reduced to 3,000 tons by 1980) (49, 72). Wood stoves accounted
for about 7% of the area's total CD emissions in 1980 (70) .
•The upward trend in wood stove pollution has been furthered by the use
of more air tight stoves and the practice of dampering down flames to make
wood burn longer. This has proved something of a false econany, since in-
complete combustion results and some of the wood's energy value escapes up
the chimney in the form of particles and gases which pollute the a i r .
The true impact of wood stove emissions i s difficult to assess because
most pollution monitoring stations have been located in areas of industrial
and vehicle emissions. Most wood stove use occurs in residential areas in
the late fall and winter months, when stagnant weather patterns are preva-
lent. Concentrations of pollutants in neighborhoods may build to even
higher levels than those indicated at monitoring s i tes .
Perhaps the most serious aspect of the pollution problem caused by res-
idential wood heating i s the size of the smoke particles. About 80% of the
particles emitted by burning wood are less than 2 microns in size. These
respirable particulates create a greater potential health risk because they
are small enough to avoid the body's natural filtering mechanism and can
settle deep in the respiratory system. On worst days in the Medford area,
more than 86% of respirable particulate derives from wood heating. In Port-
land, up to 75% of respirable particulate comes from wood stoves on worst
days (63). The impact of small particle emissions from wood stoves may
take on even more importance if a fine particulate standard i s adopted by
the EPA.
Wood burning in fireplaces also creates particulate and CO emissions,
but fireplaces are generally considered to be less of a problem because the
open fire box in a fireplace allows more complete combustion. In addition,
while the use of wood stoves i s growing dramatically, fireplace use is ex-
pected to remain stable or decrease slightly.
State law currently prohibits the DEQ from enacting any program to re-
gulate the use of home heating devices, so any new program to reduce wood
stove pollution would require legislative approval. A ban on use of wood
stoves is not foreseen. The witnesses interviewed by your Committee agreed
unanimously that this was neither proper nor necessary. Rather, the focus
of pollution control efforts has been to make wood stove use both efficient
and clean. Since wood stove pollution is a relatively new problem in this
country and i s confined to areas of the country like the Pacific Northwest
and New England, there i s virtually no previous experience to draw upon in
creating pollution control stategies.
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The DEQ has advocated a three-tiered approach to the problem in Oregon:
1) Weatherization — Home weatherization reduaes the overall heating
requirements of a home and, hence, could reduce the need for wood stove
use. DEQ has adopted the policy of encouraging weatherization prograns
in the area. Low interest weatherization loans are available from lo-
cal electric u t i l i t i e s and through the City of Portland. Weatheriza-
tion tax credits are also available. The City of Portland has proposed
a mandatory weatherization law which requires a l l homes to be fully
weatherized before they can be sold. The law requires approval of the
City's voters before i t takes effect in 1984.
2) Education — significant emission reductions can be achieved sim-
ply by using proper burning techniques, and DEQ has produced a number
of pamphlets and radio/TV announcements to inform wood burners of the
best way to use wood heat.
3) Research — DEQ planners believe the ultimate solution is the de-
velopment of a wood stove design which burns more efficiently and
cleanly. The state has secured grants from EPA to study the emission
levels of various stove designs and promote development of a "clean"
stove.
As a result of the research effort, DEQ asked the 1983 Legislature for
authority to begin a mandatory wood stove certification program. An emis-
sion standard has been developed as has a procedure for testing stove mod-
els . The proposed progran called for emission tests to be conducted in
collaboration with an efficiency test sponsored by a national wood heat
trade association. Cost of the test (an estimated one time cost of $1500-
$2000 per model) would be borne by the manufacturers. Only stove models
which are certified to have passed the emission test would be permitted to
be sold in Oregon. The proposal envisioned a 1-year phase-in of the cer t i -
fication requirement with the mandatory program taking effect in July,
1985.
DEQ analyzed two existing stove models in developing i t s testing proce-
dure and found both of them to emit particulate levels well within the pro-
posed standard. This indicates that the technology for producing a "clean"
stove is available. Although DEQ tested only two stoves in developing the
certification procedure, i t is estimated that at least 8-10 other stove
models currently on the market would comply with the proposed emissions
standard.
As old stoves are replaced by the new, "clean" models, over a 15-20
year period, wood stove particulate emissions are projected to fal l to a
level 75% below what they would be without the certification rule (63).
The progran would be enforced with civil penalties applied to manufac-
turers and/or dealers if they sold or advertised uncertified stoves in
Oregon. Individual stove purchasers, owners and users would not be l iable.
Init ial ly, consumers would have to pay more for clean-burning stoves.
Units now on the market range from $200-$l,400, with the average price near
$500. DEQ estimates that the cost of a certified model would range from
$800-1,000, although one of the models tested has recently been advertised
for less than $750. One representative of the wood stove industry stated
that the increased cost of manufacturing the clean-burning stove may amount
only to $100-150. DEQ and industry representatives agree that competition
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and further development of technology will work to lower the cost of the
new stoves in future years. There also ini t ial ly would be fewer models
from which to choose. However, a mandatory certification program should
motivate stove manufacturers to produce cleaner-burning appliances. An
industry representative stated that many manufacturers are already develop-
ing new stove designs which would meet the emission standard. Because
cleaner-burning stoves are also more efficient stoves, stove users will be
able to save an estimated $50-100 per year in wood fuel costs, helping to
offset the added purchase cost within a few years. The new stoves should
also enhance home safety. By burning the wood fuel more completely, these
stoves will reduce creosote buildups that have become a major residential
fire hazard in recent years (5, 8, 23, 63).
The proposed legislation to implement the progran dedicated a portion
of the projected emission reduction to industrial growth and development.
DEQ estimated that just half of the emission reduction projected by the
year 2000 as a result of the certification progran would create room in the
airshed for new or expanded industry creating 24,000 jobs (63) .
The program was proposed for statewide implementation. While environ-
mental impacts of wood heating are most pronounced in the s tate 's major
population centers, stove emissions are a major concern in other ci t ies
like Medford, Ashland, Grants Pass, Bend and Baker. The program would be
difficult to enforce if i t were limited to specific urban areas where the
impact of stove emissions are most severe. A resident of one of these
cities would need only to travel to a nearby community not included in the
certification program to purchase a stove there which would cost less, but
pollute more. Even with statewide implementation of the certification re-
quirement, this poses a potentially serious problem. Stoves sold in the
Vancouver area will not be subject to the law and are easily accessible for
the Portland market.
The problem of non-certified stoves being purchased by Oregon customers
could possibly be eliminated if the certification requirement i s applied a t
the time of residential installation rather than at point of sale. How-
ever, this approach is seen as more ejqpensive, difficult to enforce, and
politically unacceptable.
The DEQ considered proposing a tax credit for consumers who purchase
cleaner-burning stoves as an alternative to certification. This concept
was rejected because of i t s impact on the state budget, and because i t was
seen by some as a reward to people who choose to heat with wood stoves des-
pite their high pollution. A voluntary stove emission listing progran was
also considered, but judged to provide inadequate emission reductions.
Surveys indicate that appearance and cost are the main factors influencing
stove purchase, not emission performance.
The proposed certification progran was endorsed by the Portland and
Jackson County Air Quality Advisory Committees, by Associated Oregon Indus-
tr ies , and by the Oregon Environmental Council. In legislative hearings,
the progran proposed by DEQ was opposed by representatives of the wood
stove industry concerned about the impact of increased costs and greater
regulation. Opposition also surfaced from legislators representing rural
areas who thought residents of these areas should not have to pay the in-
creased costs to solve urban pollution problems. A legislative subcommit-
tee is considering possible compromise b i l l s which would, among other
things, limit restrictions to the Portland, Eugene and Medford areas. Such
a plan would aggravate the problem of non-certified stoves being available
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in areas near the cities where sale of non-certified stoves i s banned.
This could put retail stove dealers in the affected urban areas at a signi-
ficant competitive disadvantage. Your Committee believes that statewide
implementation of a stove certification program would be more effective.
1. Conclusions
a) Your Committee concludes that a ban on wood stoves is not desir-
able.
b) As wood stove use has increased during the past decade, the re-
sulting emissions of participates and CO have increased rapidly
during the past decade and are projected to continue an upward
trend.
c) Wood stove smoke is heavily laden with fine participates which
pose a potentially greater public health risk than most other
sources of particulate emissions.
d) Users of wood stoves can reduce stove emissions greatly by using
proper burning techniques.
e) The contribution of wood stove emissions to TSP and CO violations
could be alleviated partially if residents would limit the use of
stoves on days when air quality and circulation are particularly
bad.
f) A cleaner-burning wood stove is technologically and economically
practical. Sane stove models now on the market meet the recom-
mended emission reduction requirements.
g) A requirement for certification of clean-burning stoves before
they can be sold in the state is a practical and effective means
of dealing with wood stove emission problems.
2. RecoBBiepffaM ons
a) The statewide wood stove certification program originally proposed
by DEQ should be approved.
b) A formal process for informing stove users when the air quality
conditions are poor should be implemented. Stove users should be
asked for voluntary limitations of stove use during these periods.
c) An aggressive program to educate wood stove users about proper
ways to use stoves should be continued, so as to minimize the
resultant emissions.
d) Home weatherization should be encouraged by state and local gov-
ernments as a positive approach to reducing the need for use of
wood stoves for home heating.
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e) The DEQ should establish pollution monitoring sites in selected
neighborhoods which will allow it to more fully assess the impact
of vegetative burning emissions.
t Respectfully submitted,





D. Richard Hararersley, Chairman
Approved by the Research Board on March 31, 1983 for transmittal to the
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APPENDIX C
GLOSSARY OF AIR QUALITY TEFMS
AMBIENT AIR - Any unconfined portion of the atmosphere: open a i r .
AOMA - Air Quality Maintenance Area.
AREA SOURCE - Air pollution that extends over a large area. Field burning,
home heating, and open burning are examples of area sources.
BACT - Best Available Control Technology, required by the Clean Air Act for
industries in areas not in attainment with national ambient standards.
CARBON DIOXIDE (C0-| - A colorless, odorless nonpoisoncus gas normally part
of ambient a i r , produced by fossil fuel combustion.
CARBON MONOXIDE (CO) - A colorless, odorless, poisonous gas produoad by in-
complete fossil fuel combustion.
CIVIL PENALTY - A penalty imposed upon any person including individuals,
corporations, partnerships, public and municipal corporations, political
subdivisions, the state or federal government and agencies thereof, for
violations of law.
CLASS I AREA - PSD - National parks, natural wilderness areas which exceed
5000 acres in size, national memorial parks which exceed 5000 acres in
size, and natural parks which exceed 600 acres in size.
CLASS II AREA - PSD - All areas of the state not designated as a Class I or
which are not a non-attainment area for a criteria pollutant.
AIR ACT - Legislation f irs t passed by Congress in 1963 with subse-
quent amendments through 1977. The Act details the requirements for at-
taining and maintaining air quality standards.
CO - Carbon Monoxide.
CONCENTRATIONS - Used in reference to the overall level of pollution which
accumulates in the atmosphere. Ambient standards are set for the concen-
tration level of pollutants in the atmosphere.
CRITERIA POLLUTANTS - Those recognized by the EPA and for which standards
have been set. Criteria pollutants designated so far are CO (carbon mon-
oxide), CD* (carbon dioxide),, SO, (sulfur dioxide), particulate, N0x (oxide
of nitrogen), PO (photochemical oxidants) and lead.
DEO - Oregon Department of Environmental Quality
EMISSIONS - Pollutants released into the air by a particular source like a
factory smokestack or the area's wood stoves. Emission standards regulate
the quantities of pollutants allowed to be released into the atmosphere.
EMISSION INVENTORY - A listing by source, of the amounts of air pollutants
discharged daily into the atmosphere of a community. I t is used to estab-
lish emission standards.
EPA - Environmental Protection Agency (Federal)
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EPIDEMIOLOGICAL STUDY - A method of scientific study where large numbers of
people are randomly surveyed or evaluated, often over a number of years,
looking for increased incidences or trends in occurance rates of deaths,
disease, symptoms, work loss, etc.
EOC - Environmental Quality Commission (Oregon)
F.xrRKppjy.E - An exceedance occurs when the concentration of a particular
pollutant is greater than the concentration specified in the standards for
that particular pollutant. Not more than one exceedance is counted per day
for each individual pollutant.
FINE PARTICULATES - Particles suspended in air which are less than 15 mic-
rons in size and therefore capable of reaching deep into the lungs when in-
haled. Those under 2 microns are considered respirable.
FUGITIVE EMISSIONS - Particles generated by industrial or other activities
and which escape to the atmosphere through openings such as window, vents,
ill-fitting oven closures, or poorly maintained equipment, rather than
through installed exhaust systems.
HYDROCARBON - Compounds containing carbon and hydrogen, such as methane.
Components of fuels. Contributor to the formation of ozone.
INDIRECT SOURCE - A facility, building, structure, or installation which
indirectly causes or attracts vehicular activity resulting in emissions of
air contaminants, such as a shopping center.
LOWEST ACHIEVABLE EMISSION RATE (LAER) - The most stringent emission limi-
tation and the lowest emission rate which is achievable in practice for any
such type of source, without regard to economic factors.
JKEIRO. - Metropolitan Service District
MOBILE SOURCE - A moving producer of air pollution, mainly forms of trans-
portation - cars, motorcycles, planes.
M0DEL/M0DELIN5 - A mathematical or physical representation of an observable
situation. In air pollution control, models afford the ability to predict
pollutant distribution or dispersion from identified sources for specified
weather conditions.
NATIONAL AMBIENT AIR QUALITY STANDARDS (NAflOSl - Legal limits on the level
of atmospheric contamination necessary to protect against adverse effects
on public health and welfare. Primary standards are those related to
health effects. Secondary standards are related to property damage, aes-
thetics and visibility.
NITRIC OXIDE (NO) - A gas formed under high temperature and pressure, as in
an internal combustion engine. Contributes to photochemical smog.
NITROGEN DIOXIDE (NO-) - Emitted from sources or resulting from nitric
oxide combining with oxygen in the atmosphere; a major component of photo-
chemical smog.
NO - Oxides of nitrogen.
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NON-ATTAINMENT AREA - An area which has not met ambient air quality £*=••-
dards.
OFFSET - The Clean Air Act provides that a major new or expanding source
located in a norattainment area must first acquire sufficient emission re-
duction from other sources in the area so that air quality will be margin-
ally improved when the new source locates in the airshed.
OXIDANr - A substance that causes the joining of oxygen to another element
(oxidation) to produce a new substance (oxide). Oxidants are primary com-
ponents of photochemical smog.
OZONE (0-0 - A pungent, colorless, toxic gas that contributes to photochem-
ical smog.
PARTICULATES - Fine liquid or solid particles such as dust, smoke, mist,
fumes, or smog, found in the air or emissions.
PHOTOCHEMICAL OXIDANTS - Air pollutants formed by the action of sunlight on
oxides of nitrogen and hydrocarbons.
POINT SOURCE - Same as stationary source.
PRIMARY STANDARD - National ambient air quality standard set at level in-
tended to protect public health.
PSD - PREVENTION OF SIGNIFICANT DETERIORATION - The Clean Air Act Amendment
of 1977 included comprehensive new requirements for the prevention of sig-
nificant deterioration (PSD) in areas with air quality cleaner than minimum
national standards.
RESPIRAFTJ: PARTICULATES - See Fine Parti culates.
SECONDARY STANDARD - National ambient air quality standard set at level in-
tended to protect public welfare.
SJE - State Implementation Plan
SMOG - Generic term usually referring to visible air pollution.
STATE IMPLEMENTATION PLAN (SIP) - A document prepared by each state, as re-
quired by the Clean Air Act, describing existing air quality conditions and
setting forth a progran to attain and to maintain National Ambient Air
Quality Standards and prevent significant deterioration of air quality.
STATIONARY SOURCE - A source of emissions fixed in one location rather than
moving. One point of pollution rather than widespread. Also called point
source.
SULFUR DIOXIDE fSO-^  - A heavy, pungent, colorless gas formed primarily by
the combustion of fossil fuels, a cause of acid rain.
SWAPCA - Southwest (Washington) Air Pollution Control Authority
TOTAL SUSPENDED PARTICUIATE - All of the particles suspended in the atmos-
phere,' measure by weight.
TSP - Total Suspended Particulate.
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VEGETATIVE BURNINS - Open burning of wood, leaves, or other vegetation.
Primarily wood stoves and fireplaces, backyard burning, slash and f ie ld
burning.
VOLATILE ORGANIC COMPOUND - Hydrocarbons which evaporate quickly a t roan
temperature. Sources include bulk gasoline terminals, dry cleaners, p a r t i -
cle board manufacturers, plywood manufacturers and firms which paint box-
cars , cars, trucks, among others,
VOC - Volatile Organic Compound.
